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AUTOMATIC INJECTLON DEVICE 

REFERENCE TO RELATED APPLICATIONS 

5 Reference is hereby made to U.S. Provisional Patent Application Serial No 

60/853,411, filed October 19, 2006, entitled AUTOMATIC INJECTION DEVICE, the 
contents of which are hereby incorporated by reference and priority of which is hereby 
claimed pursuant to 37 CFR 1.78(a) (4) and (5)(i). 

10 FIELD OF THE INVENTION 

The present invention relates to autornatic injection devices for hypodermic 
syringes generally. 

15 BACKGROUND OF THE INVENTION 

The following U.S. Patents are believed to represent the current state of the art: 

4,474,572; 4,475,906; 4,484,910; 4,487,602; 4,505,710; 4,512,767; 

4,515,590; 4,518,387; 4,529,401; 4,529,403; 4,530,695; 4,534,759; 
20 4,547,189; 4,553,962; 4,573,970; 4,573,976; 4,578,061; 4,578,064; 

4,580,561; 4,592,744; 4,594,073; 4,596,558; 4,597,753; 4,600,403; 

4,601,708; 4,613,328; 4,620,540; 4,620,847; 4,624,660; 4,650,468; 

4,658,830; 4,659,326; 4,664,651; 4,664,654; 4,666,436; 4,672,967; 

4,681,565; 4,687,465; 4,687,467; 4,689,042; 4,699,614; 4,710,170; 
25 4,723,937; 4,735,618; 4,738,663; 4,743,234; 4,744,955; 4,745,907; 

4,747,829; 4,747,831; 4,753,636; 4,755,169; 4,758,227; 4,758,230; 

4,758,231; 4,766,908; 4,767,407; 4,767,413; 4,770,655; 4,781,683; 

4,781,685; 4,781,688; 4,784,640; 4,787,384; 4,787,893; 4,790,823; 

4,790,827; 4,795,432; 4,795,433; 4,798,587; 4,799,921; 4,804,370; 
30 4,808,169; 4,813,937; 4,813,940; 4,820,275; 4,820,286; 4,826,484; 

4,826,489; 4,826,490; 4,828,548; 4,832,682; 4,832,693; 4,834,704; 

4,834,718; 4,842,598; 4,846,811; 4,850,961; 4,850,968; 4,850,971; 
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4,850,976; 4,850,977; 4,850,994; 4,861,338; 4,863,427; 4,863,435; 
4,863,436; 4,865,592; 4,874,372; 4,874,382; 4,883,466; 4,883,472; 
4,886,499; 4,887,998; 4,892,107; 4,892,523; 4,894,054; 4,894,055; 
4,898,589; 4,900,303; 4,900,307; 4,900,311; 4,902,279; 4,904,242: 
4,906,236; 4,908,022; 4,909,794; 4,909,795; 4,911,706; 4,913,702; 
4,915,702; 4,917,672; 4,919,146; 4,919,657; 4,923,443; 4,923,445: 
4,927,414; 4,929,237; 4,929,241; 4,931,040; 4,932,944; 4,932,946: 
4,932,947; 4,935,013; 4,935,014; 4,936,830; 4,941,879; 4,944,723 
4,944,725; 4,946,441; 4,950,240; 4,950,241; 4,950,250; 4,950,252; 
- 4,955,866; 4,955,868; 4,955,869; 4,955,870; 4,961,728; 4,966,589; 
4,966,592; 4,966,593; 4,973,310; 4,973,317; 4,976,704; 4,988,335; 
4,988,339; 4,994,045; 4,998,921; 4,998,922; 5,000,736; 5,000,737; 
5,002,548; 5,007,903; 5,011,475; 5,015,240; 5,017,187; 5,019,043; 
5,019,044; 5,019,047; 5,019,048; 5,021,059; 5,024,665; 5,026,349; 
5,030,208; 5,034,003; 5,037,306; 5,037,382; 5,037,393; 5,037,400; 
5,041,094; 5,042,977; 5,045,066; 5,047,016; 5,049,133; 5,049,136; 
5,053,010; 5,053,018; 5,055,102; 5,057,086; 5,057,089; 5,059,180; 
5,059,185; 5,061,249; 5,061,251; 5,064,419; 5,067,490; 5,067,948; 
5,071,353; 5,080,104; 5,084,027; 5,084,029; 5,084,030; 5,085,640; 
5,085,641; 5,085,642; 5,088,986; 5,088,988; 5,092,843; 5,092,851 
5,092,852; 5,092,853; 5,098,382; 5,098,400; 5,098,401; 5,102,393; 
5,102,397; 5,104,378; 5,104,380; 5,104,384; 5,104,385; 5,106,370; 
5,106,372; 5,106,379; 5,108,378; 5,108,379; 5,112,307; 5,112,316; 
5,114,404; 5,120,310; 5,120,314; 5,120,321; 5,122,118; 5,122,124; 
5,125,898; 5,125,899; 5,127,910; 5,135,507; 5,135,510; 5,137,515; 
5,137,516; 5,141,496; 5,143,414; 5,147,311; 5,147,326; 5,147,327; 
5,149,323; 5,152,751; 5,156,599; 5,160,326; 5,163,916; 5,163,917; 
5,163,918; 5,167,632; 5,167,641; 5,169,389; 5,169,392; 5,176,641 
5,176,655; 5,176,656; 5,176,657; 5,183,468; 5,183,469; 5,188,614; 
5,190,526; 5,193,552; 5,195,982; 5,195,983; 5,195,985; 5,199,952: 
5,201,708; 5,201,710; 5,205,826; 5,205,827; 5,207,646; 5,207,699: 
5,209,739; 5,211,628; 5,211,629; 5,215,524; 5,215,533; 5,215,534; 
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5,215,535; 5,215,536; 5,217,437; 5,219,338; 5,221,262; 5,222,943; 
5,222,947; 5,222,974; 5,224,936; 5,226,882; 5,228,883 ; 5,232,457; 

5,232,458; 5,238,654; 5,242,388; 5,242,401; 5,242,416; 5,242,420; 

5,246,428; 5,250,031; 5,256,152; 5,257,976; 5,261,894; 5,263,933; 

5 5,267,961; 5,267,963; 5,269,761; 5,269,762; 5,269,766; 5,273,532; 

5,273,538; 5,273,539; 5,273,541; 5,273,544; 5,279,554; 5,279,566; 

5,279,577; 5,279,579; 5,279,581; 5,279,582; 5,279,583; 5,279,590; 

5^82,793; 5,282,822; 5,282,827; 5,284,479; 5,290,233; 5,290,239; 

5^90,240; 5^0,254; 5,292,314; 5,295,963; 5,295,965; 5,295,972; 
10 535,973; 5,295,974; 5,295,975; 5,300,029; 5,300,030; 5,300,040; 

5,300,045; 5,304,137; 5,304,138; 5,306,251; 5,306,258; 5,308,332; 

5,311,841; 5,312,353; 5,312,366; 5,312,368; 5,312,370; 5,312,371; 

5,312,372; 5,314,503; 5,318,538; 5,320,609; 5,322,517; 5,324,265; 

5,328,475; 5,328,482; 5,328,484; 5,330,430; 5,334,149; 5,334,158; 
15 5,334,173; 5,336,180; 5,336,187; 5,336,199; 5,338,303; 5,338,311; 

5,342,310; 5,342,320; 5,344,407; 5,344,408; 5,345,475; 5,346,480; 

5,346,481; 5,348,544; 5,352,200; 5,352,202; 5,352,203; 5,354,287; 

5,356,387; 5,358,489; 5,360,410; 5,364,362; 5,364,370; 5,366,447; 

5,368,568; 5,368,570; 5,368,571; 5,370,619; 5,370,626; 5,374,250; 
20 5,378,240; 5,383,857; 5,385,550; 5,385,551; 5,385,557; 5,389,076; 

5,389,085; 5,391,151; 5,391,183; 5,395,317; 5,395,337; 5,399,163; 

5,401,246; 5,401,249; 5,401,251; 5,403,286; 5,403,287; 5,405,326; 

5,405,327; 5,407,436; 5,409,466; 5,411,487; 5,415,638; 5,415,645; 

5,415,648; 5,419,766; 5,419,773; 5,423,746; 5,425,715; 5,425,722; 
25 5,429,611; 5,429,612; 5,429,613; 5,431,631; 5,431,632; 5,433,712; 

5,445,618; 5,445,620; 5,451,210; 5,458,576; 5,458,580; 5,460,611; 

5,462,531; 5,466,223; 5,468,227; 5,474,687; 5,478,314; 5,478,316; 

5,478,328; 5,480,385; 5,480,387; 5,480,390; 5,482,039; 5,484,414; 

5,486,163; 5,486,164; 5,487,732; 5,487,733; 5,487,734; 5,489,272; 
30 5,492,536; 5,496,278; 5,501,672; 5,512,048; 5,512,050; 5,514,097; 

5,514,107; 5,520,639; 5,520,649; 5,522,797; 5,522,812; 5,527,283; 

5,527,284; 5,527,307; 5,529,189; 5,531,691; 5,531,692; 5,531,694; 
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5,531,704; 5,531,706; 5,533,975; 5,533,984; 5,536,243; 5,536,25! 
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5,582,591; 5,586,976; 5,591,133; 5,591,134; 5,591,138; 5,593,387; 
5,593,390; 5,599,309; 5,599,313; 5,599,316; 5,599,318; 5,601,532; 
5,601,535; 5,605,544; 5,609,577; 5,611,781; 5,611,782; 5,613,500; 
5,613,951; 5,613,952; 5,615,771; 5,616,123; 5,616,132; 5,616,134: 
- 5,616,135; 5,620,422; 5,620,425; 5,624,401; 5,624,405; 5,628,765; 
5,630,803; 5,632,730; 5,632,733; 5,634,906; 5,634,909; 5,634,937; 
5,637,092; 5,637,094; 5,643,220; 5,643,222; 5,647,851; 5,649,622; 
5,651,774; 5,653,687; 5,653,688; 5,653,693; 5,656,031; 5,658,256; 
5,658,257; 5,658,258; 5,658,259; 5,662,610; 5,662,617; 5,665,071: 
5,665,075; 5,669,889; 5,672,155; 5,672,161; 5,681,291; 5,681,295; 
5,688,240; 5,688,251; 5,693,016; 5,693,022; 5,693,023; 5,695,472: 
5,704,911; 5,704,921; 5,707,393; 5,709,662; 5,709,667; 5,709,668; 
5,713,866; 5,713,871; 5,713,872; 5,720,727; 5,725,498; 5,738,655; 
5,741,223; 5,743,879; 5,743,887; 5,743,888; 5,743,891; 5,746,718; 
5,749,854; 5,749,860; 5,755,692; 5,769,822; 5,769,827; 5,779,675; 
5,779,677; 5,779,684; 5,788,677; 5,788,713; 5,792,107; 5,792,121: 
5,792,122; 5,795,336; 5,797,885; 5,800,403; 5,807,334; 5,807,345; 
5,807,352; 5,810,775; 5,810,784; 5,817,054; 5,817,070; 5,820,602; 
5,823,997; 5,823,998; 5,827,293; 5,830,130; 5,836,911; 5,836,920; 
5,843,036; 5,843,047; 5,848,990; 5,851,197; 5,853,390; 5,853,393; 
5,855,839; 5,858,000; 5,865,227; 5,865,804; 5,868,711; 5,879,337; 
5,882,342; 5,885,257; 5,891,052; 5,891,092; 5,891,097; 5,891,105; 
5,897,508; 5,899,885; 5,899,886; 5,908,404; 5,908,408; 5,910,131 
5,911,706; 5,919,166; 5,921,959; 5,921,960; 5,921,961; 5,921,963; 
5,921,964; 5,925,019; 5,928,188; 5,928,194; 5,928,205; 5,931,813 
5,938,638; 5,938,639; 5,941,850; 5,944,692; 5,944,693; 5,951,522; 
5,954,699; 5,957,892; 5,957,895; 5,957,897; 5,960,797; 5,961,491 
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SUMMARY OF THE INVENTION 

The present invention seeks to provide an improved automatic injection device. 

There is thus provided in accordance with a preferred embodiment of the 
5 present invention an injection device for injecting a fluid into an object, the injection 
device including a plunger assembly for operative engagement with a syringe adapted to 
contain the fluid and permit ejection of the fluid therefrom via a syringe outlet, the 
plunger assembly being displaceable in a first direction which causes at least some of 
the fluid contained in the syringe to be ejected from the syringe via the syringe outlet 
" 10 . and an 'inadvertent fluid ejection prevention assembly coupled to the plunger assembly 
for preventing ejection of fluid from the syringe in situations where the syringe outlet is 
neither in operative engagement with a vial adaptor suitable for providing fluid 
communication with the interior of a vial nor in fluid communication with an injection 
site within the object. 

15 In accordance with a preferred embodiment of the present invention the 

plunger assembly is adapted for displacement also in a second direction opposite to the 
first direction. Preferably, the injection device also includes a user operable actuator 
button, which, when displaced in a button displacement direction, is operable to enable 
displacement of the plunger assembly in the first direction, the user operable actuator 

20 button normally being displaceable in the button displacement dhection only when the 
syringe outlet is in operative engagement with the injection site. Additionally or 
alternatively, the inadvertent fluid ejection prevention assembly includes a vial adaptor 
engagement assembly which is displaceable responsive to operative engagement with 
the vial adaptor to an operative orientation which enables the plunger assembly to be 

25 displaced in the first direction. 

There is further provided m accordance with a further preferred embodiment of 
the present invention an automatic injection device for mjecting a fluid into an object, 
the automatic injection device including a plunger assembly for operative engagement 
- with a syringe adapted to contain the fluid and permit ejection of the fluid therefrom via 

30 a syringe outlet, the plunger assembly being displaceable in a fu-st direction which 
causes at least some of the fluid contained in the s}Tinge to be ejected from the syringe 
via the syringe outlet and a user operable actuator button which, when displaced in a 
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button displacement direction, is operable to cause displacement of the plunger 
assembly in the first direction, the user operable actuator button being mechanically 
locked against displacement in the button displacement direction when the syringe 
outlet is in operative engagement with a vial adaptor. 
5 In accordance with a preferred embodiment of the present invention the 

plunger assembly is adapted for displacement also in a second direction opposite to the 
first direction. Preferably, the automatic injection device also includes a vial adaptor 
engagement assembly which is displaceable responsive to operative engagement with 
the vial adaptor to an operative orientation which enables the plunger assembly to be 

10 displaced in the first direction. 

There is additionally provided in accordance with an additional preferred 
embodiment of the present invention an automatic injection device for injecting a fluid 
into an object, the automatic injection device including a plunger assembly for operative 
engagement wdth a syringe adapted to contain the fluid and permit ejection of the fluid 

15 therefrom via a syringe outiet, the plunger assembly being displaceable in a first 
direction which causes at least some of the fluid contained in the syringe to be ejected 
from the syringe via the syringe outlet and an inadvertent fluid ejection prevention 
assembly coupled to the plunger assembly and including a vial adaptor engagement 
assembly which is displaceable responsive to operative engagement with a vial adaptor 

20 to an operative orientation which enables the plunger assembly to be displaced in the 
first direction. 

In accordance with a preferred embodiment of the present invention the vial 
adaptor engagenient assembly includes a needle guard. Preferably, the automatic 
injection device also includes a selectable driving assembly operative, when actuated by 

25 a user, to drive the plunger assembly in the first direction, and wherein the inadvertent 
fluid ejection prevention assembly includes a locking assembly operative to lock the 
plunger assembly against displacement in the first direction and to permit displacement 
of the plunger assembly in a second direction, opposite to the first direction. 

hi accordance with another preferred embodiment of the present invention, the 

30 automatic injection device also includes a user operable actuation button operative when 
pressed by a user to generally simultaneously unlock the plunger assembly and unlock 
the selectable driving assembly. Additionally or alternatively, the vial adaptor 


wo 2008/047372 


PCT/IL2007/001258 


engagement assembly includes a connector rod which provides mechanical interaction 
between the vial adaptor and the locking assembly. Preferably, the plunger assembly is 
adapted for displacement also in a second direction opposite to the &st direction. 
' There is also provided in accordance with another preferred embodiment of the 

5 present invention an injection device for injecting a fluid into an object, the injection 
device including a plunger assembly for operative engagement with a syringe adapted to 
contain the fluid and permit ejection of the fluid therefrom via a syringe outlet, the 
plunger assembly being displaceable in a first direction, which causes at least some of 
the fluid contained in the syringe to be ejected from the syringe via the syringe outlet, 

; 10 • - and in- a second direction opposite to the first direction, a selectable driving assembly 
operative, when actuated by a user, to drive the plunger assembly in the first direction, a 
first locking assembly operative to lock the plunger assembly against displacement in 
the first direction and to permit displacement of the plunger assembly m the second 
direction and a second locking assembly operative to lock the selectable driving 

1 5 assembly against displacement in the first direction. 

In accordance with a preferred embodiment of the present invention, the 
injection device also includes a user operable actuation button operative when pressed 
by the user to generally simultaneously unlock the plunger assembly and unlock the 
selectable driving assembly. Preferably, the injection device also includes a vial adaptor 

20 engagement assembly which is displaceable responsive to operative engagement with a 
vial adaptor to an operative orientation which enables the plunger assembly to be 
displaced in the first direction. 

In accordance with another preferred embodiment of the present invention the 
vial adaptor engagement assembly includes a connector rod which provides mechanical 

25 interaction between the vial adaptor and the first lockmg assembly. Additionally or 
alternatively, the vial adaptor engagement assembly includes a needle guard which 
provides mechanical interaction between the vial adaptor and the first lockii^ assembly. 
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BRIEF DESCRPTION OF THE DRAWINGS 

The present invention will be understood and appreciated more fully from the 
following detailed description, taken in conjunction with the drawings in which: 
5 Fig. 1 is a simplified exploded view illustration of an automatic injection 

device constructed, and operative in accordance wth a preferred embodiment of the 
present invention; 

Fig. 2 is a simplified pictorial illustration of a drug vial adaptor which forms 
part of the automatic injection device of Fig. 1; 
,10 - : t - ;Figs.:3A and 3B- are respective top and side view simplified planar illustr^ 
of the drug vial adaptor of Fig. 2; 

Figs. 4A and 4B are sectional illustrations taken along respective section lines 
and directions IVA - IVA and IVB - IVB in Figs. 3A and 3B; 

Fig. 5 is a simplified pictorial illustration of a needle giiard element which 
1 5 forms part of the automatic inj ection device of Fig. 1 ; 

Figs. 6 A and 6B are respective top and side view simplified planar illustrations 
of the needle guard element of Fig. 5; 

Figs. 7A and 7B are sectional illustrations taken along respective section lines 
and directions VEA - VILA, and VDB - VIIB in Figs. 6A and 6B; 
20 Fig. 8 is a simplified pictorial illustration of a forward housing which forms 

part of the automatic injection device of Fig. 1; 

Figs. 9A, 9B and 9C are respective top, side and fix)nt view simplified planar 
illustrations of the forward housing of Fig. 8; 

Figs. lOA, lOB and IOC are sectional illustrations taken along respective 
25 section lines and directions XA - XA, XB - XB and XC - XC in Figs. 9A and 9B; 

Fig. 1 1 is a simplified pictorial illustration of a selectable driving assembly 
which forms part of the automatic injection device of Fig. 1 ; 

Figs. 12A and 12B are respective top and side view simplified planar 
illustrations of the selectable driving assembly of Fig. 11; 
30 Figs. ISA and 13B are sectional illustrations taken along respective section 

lines and directions XUIA - XUIA and XECB - XmB in Figs. 12A and 12B; 
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Fig. 14 is a simplified pictorial illustration of a rear housing which fonns part 
of the automatic injection device of Fig. 1 ; 

Figs. 1 5A, 1 5B and 1 5C are respective top, side and rear vievy^ simplified planar 
illustrations of the rear housing of Fig. 14; 
5 Figs. 16A, 16B and 16C are sectional illustrations taken along respective 

section lines and directions XVIA - XVIA, XVIB - XVIB and XVIC - XVIC in Figs. 
15Aandl5B; 

Figs. 17A and 17B are respective fix)nt and back view simplified pictorial 
illustrations of an actuation button which forms part of the automatic injection device of 
10 Fig. 1; 

Figs. 18A and 18B are respective top and side view simpUfied planar 
illustrations of the actuation button of Figs. 1 7A and 1 7B; 

Figs. 19A and 19B are sectional illustrations taken along respective section 
lines and directions XKA - XIXA and XIXB - XIXB in Figs. 1 8A and 1 8B; 
15 Fig. 20 is a simplified pictorial illustration of a plunger locking element which 

forms part of the automatic injection device of Fig. 1; 

Figs. 21A, 21B, 21C and 21D are respective rear, top, front and side view 
simplified planar illustrations of the plunger locking element of Fig. 20; 

Figs. 22A and 22B are sectional illustrations taken along respective section 
20 lines and directions XXHA - XXIIA and XXIIB - XXIIB in Fig. 2 1 B; 

Fig. 23 is a simplified pictorial illustration of a rear end element which forms 
part of the automatic injection device of Fig. 1 ; 

Figs. 24A and 24B are respective top and side view simpHfied planar 
illustrations of the rear end element of Fig. 23; 
25 Figs. i25A, 25B and 25C are sectional illustrations taken along respective 

section lines and directions XXVA - XXVA, XXVB - XXVB and XXVC - XXVC in 
Figs. 24A and 2;4B; 

Fig. 26 is a simplified pictorial illustration of a locking rod which forms part of 
the automatic injection device of Fig. 1; 
30 Figs. 27A, 27B, 27C, 27D, 27E, 27F, 27G, 27H, 271, 27J and 27K are 

simplified pictorial illustration of various stages of typical use of the automatic injection 
device of Fig. 1; 
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Fig. 28 is a simplified assembled view illustration of the automatic injection 
device of Figs. 1 and 27A in a pre-use operative orientation; 

Figs. 29A and 29B are respective side and top view simplified planar 
illustrations of the automatic injection device of Fig. 28; 
5 Figs. 30A, 30B, 30C, SOD and 30E are sectional illustrations taken along 

respective section lines and directions XXXA - XXXA, XXXB - XXXB, XXXC - 
XXXC, XXXD - XXXD and XXXE - XXXE in Figs. 29A and 29B; 

Fig. 31 is a simplified assembled view illustration of the automatic injection 
device of Figs. 1 and 27B in a vial connection orientation; 
10 -v : 'Figs. . 32A~and -323 are respective side and top view simplified planar 

illustrations of the automatic injection device of Fig. 31; 

Figs. 33A, 33B, 33C, 33D and 33E are sectional illustrations taken along 
respective section lines and directions XXXmA - XXXmA, XXXmB - XXXmB, 
XXXmC - XXXmC, XXXmD - XXXmD and XXXmE - XXXmE in Figs. 32A and 
15 32B; 

Fig. 34 is a simplified assembled view illustration of the automatic injection 
device of Figs. 1 and 27C in a vial pumping orientation; 

Figs. 35 A and 35B are respective side and top view simplified planar 
illustrations of the automatic injection device of Fig. 34; 
20 Figs. 36A, 36B, 36C, 36D and 36E are sectional illustrations taken along 

respective section lines and directions XXXVIA ■- XXXVIA, XXXVIB - XXXVIB, 
XXXVIC - XXXVIC, XXXVID - XXXVID and XXXVIE - XXXVIE in Figs. 35A and 
35B; 

Fig. 37 is a simplified assembled view illustration of the aiitomatic injection 
25 device of Figs. 1 and 27D in a drug vial adaptor removal orientation; 

Figs. 38A and 38B are respective side and top view simplified planar 
illustrations of the automatic injection device of Fig. 37; 

Figs. 39A, 39B, 39C, 39D and 39E are sectional illustrations taken along 
respective section lines and directions XXXIXA - XXXDCA, XXXIXB - XXXIXB, 
30 XXXIXC-XXXIXC,XXXIXD-XXXIXDandXXXIXE-XXXIXEinFigs.38Aand 
38B; 


12 


wo 2008/047372 


PCT/IL2007/001258 


Fig. 40 is a simplified assembled view illustration of the automatic injection 
device of Figs. 1 and 27E in an actuated operative orientation; 

Figs. 41A and 41B are respective side and top view simplified planar 
illustrations of the automatic injection device of Fig. 40; 

Figs. 42A, 42B, 42C, 42D and 42E are sectional illustrations taken along 
respective section lines and directions XLIIA - XLIIA, XLIIB - XLIIB, XLHC - XLIIC, 
XLHD - XLIID and XLIIE - XLUE in Figs. 41A and 41B; 

Fig. 43 is a simplified assembled view illustration of the automatic injection 
device of Figs. 1 and 27F in a needle penetration, pre-drug delivery operative 
orientation; 

Figs. 44A and 44B are respective side and top view simplified planar 
illusfa:ations of the automatic injection device of Fig. 43; 

Figs. 45A, 45B, 45C, 45D and 45E are sectional illustrations taken along 
respective section lines and directions XLVA - XLVA, XLVB - XLVB, XLVC - 
XLVC, XLVD - XLVD and XLVE - XLVE in Figs. 44A and 44B; 

Fig. 46 is a simplified assembled view illustration of the automatic injection 
device of Figs. 1 and 27G in a drug delivery operative orientation; 

Figs. 47A and 47B are respective side and top view simplified planar 
illustrations of the automatic injection device of Fig. 46; 

Figs. 48A, 48B, 48C, 48D and 48E are sectional illustrations taken along 
respective section lines and directions XLVmA - XLVHIA, XLVIDB - XLVmB, 
XLVmC - XLVmC, XLVmD - XLVUID and XLVmE - XLVmE in Figs. 47A and 
47B; 

. Fig. 49 is a simplified assembled view illustration of the automatic injection 
device of Figs. 1 and 27H in an immediate post-drug delivery operative orientation; 

Figs. 50A and 50B are respective side and top view simplified planar 
illustrations of the automatic injection device of Fig. 49; 

Figs. 51A, 51B, 51C, 51D and 51E are sectional illustratipns taken along 
respective section lines and directions LIA - LIA, LIB - LIB, LIC - LIC, LID - LED and 
LIE - LIE in Figs. 50A and 506; 
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Fig. 52 is a simplified assembled view illustration of the automatic injection 
device of Figs. 1 and 271 in its operative orientation as it is being disengaged jfrom the 
injection site; 

Figs. 53A and 53B are respective side and top view simplified planar 
illustrations of the automatic injection device of Fig. 52; 

Figs. 54A, 54B, 54C, 54D and 54E are sectional illustrations taken along 
respective section lines and directions LFVA - LP/ A, LIVE - UVB, LIVC - LTVC, 
LIVD - LIVD and LIVE - LIVE in Figs. 53A and 53B; 

Fig. 55 is a simplified assembled view illustration of the automatic injection 
device of Figs. 1 and 27J in a needle protected operative orientation; 

Figs. 56A and 56B are respective side and top view simplified planar 
illustrations of the automatic injection device of Fig. 55; 

Figs. 57A, 57B, 57C, 57D and 57E are sectional illustrations taken along 
respective section lines and directions LVIIA - LVDA, LVIIB - LVIIB, LVnC - LVnC, 
LVnD - LVnD and LVnE - LVnE in Figs. 56A and 56B; 

Fig. 58 is a simplified assembled view illustration of the automatic injection 
device of Figs. 1 and 27K in a needle-shield push back misuse operative orientation; 

Figs. 59A and 59B are respective side and top view simplified planar 
illustrations of the automatic mjection device of Fig. 58; 

Figs. 60A, 60B, 60C, 60D and 60E are sectional illustrations taken along 
respective section lines and dkections LXA - LXA, LXB - LXB, LXC - LXC, LXD - 
LXD and LXE - LXE in Figs. 59A and 59B; 

Fig. 61 is a simplified exploded view illustration of an automatic injection 
device constructed and operative in accordance with another preferred embodimerit of 
the present invention; 

Fig. 62 is a simplified pictorial illustration of a drug vial adaptor which forms 
part of the automatic injection device of Fig. 61 ; 

Figs. 63A and 63B are respective top and side view simpUfied planar 
illustrations of the drug vial adaptor of Fig. 62; 

Figs. 64A and 64B are sectional illustrations taken along respective section 
lines and directions LXTVA - LXTVA and LXIVB - LXIVB in Figs. 63 A and 63B; 
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Fig. 65 is a simplified pictorial illustration of a needle guard element which 
forms part of the automatic injection device of Fig. 61; 

Figs. 66A and 66B are respective top and side view simplified planar 
illustrations of the needle guard element of Fig. 65; 
5 Figs. 61 A and 67B are sectional illustrations taken along respective section 

lines and directions LXVIIA - LXVEA and LXVIIB - LXVIIB in Figs. 66A and 66B; 

Fig. 68 is a simplified pictorial illustration of a forward housing which forms 
part of the automatic inj ection device of Fig. 61; 

Figs. 69A and 69B are respective top and side view simplified planar 
10 illustrations ofthe forward housing of Fig. 68; 

Figs. 70A, 70B and 70C are sectional illustrations taken along respective 
section lines and directions LXXA - LXXA, LXXB - LXXB and LXXC - LXXC in 
Figs. 69A and 69B; 

Fig. 71 is a simphfied pictorial illustration of a selectable driving assembly 
15 which forms part of the automatic mjection device of Fig. 61; 

Figs. 72A and 72B are respective top and side view simplified planar 
illustrations of the selectable driving assembly of Fig. 71 ; 

Figs. 73A and 73B are sectional illustrations taken along respective section 
lines and directions LXXIUA - LXXIUA and LXXmB - LXXIIIB in Figs. 72A and 
20 72B; 

Fig. 74 is a simplified pictorial illustration of a rear housing which forms part 
of the automatic injection device of Fig. 61; 

Figs. 75A and 75B are respective top and side view, simplified planar 
illustrations of the rear housing of Fig. 74; 
25 Figs. 76A, 76B and 76C are sectional illustrations taken along respective 

section lines and directions LXXVIA - LXXVIA, LXXVEB - LXXVIB and LXXVIC - 
LXXVIC in Figs. 75A and 75B; 

Figs. 77A and 77B are simplified pictorial illustrations of an actuation button 
which forms part of the automatic injection device of Fig. 61 ; 
30 Figs. 78A and 78B are respective top and side view simplified planar 

illustrations of tiie actuation button of Fig. 77; 
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Figs. 79A and 79B are sectional illustrations taken along respective section 
lines and directions LXXIXA - LXXIXA and LXXIXB - LXXKB in Figs. 78A and 
78B; 

Fig. 80 is a simplified pictorial illustration of a plunger locking element which 
5 forms part of the automatic injection device of Fig. 61 ; 

Figs. 81A, 81B, 81C, BID and 8 IE are respective top, left side, right side, 
bottom and front view simplified planar illustrations of the plunger locking element of 
Fig. 80; 

Figs. 82A and 82B are sectional illustrations taken along respective section 
10 •; lines and directions LXXXIIA - LXXXIIA and LXXXUB - LXXXIIB in Figs. 82A and 
82B; 

Fig. 83 is a simplified pictorial illustration of a rear end element which forms 
part of the automatic injection device of Fig. 61; 

Figs. 84A and 84B are respective top and side view simplified planar 
15 . illustrations of the rear end element of Fig. 83; 

Figs. 85A, 85B and 85C are sectional illustrations taken along respective 
section lines and directions LXXXVA - LXXXVA, LXXXVB - LXXXVB and 
LXXXVC - LXXXVC in Figs. 84A and 84B; 

Figs. 86A, 86B, 86C, 86D, 86E, 86F, 86G, 86H, 861, 86J, 86K and 86L are 
20 simplified pictorial illustration of various stages of typical use of the automatic injection 
device of Fig. 61; 

Fig. 87 is a simplified assembled view illustration of the automatic injection 
device of Figs. 61 and 86A in a pre-use operative orientation; 

Figs. 88 A and 88B are respective side and top view simplified planar 
25 illustrations ofthe automatic injection device of Fig. 87; 

Figs. 89A, 89B, 89C, 89D and 89E are sectional illustrations taken along 
. respective section lines and directions LXXXIXA - LXXXTXA, LXXXKB - 
LXXXIXB, LXXXKC - LXXXIXC, LXXXIXD - LXXXEKD" and LXXXIXE - 
LXXXDCE in Figs. 88A and 88B; 
30 Fig. 90 is a simplified assembled view illustration of the automatic injection 

device of Figs. 61 and 86B in a vial connection orientation; 
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Figs. 91 A aad 91B are respective side and top view simplified planar 
illustrations of the automatic injection device of Fig. 90; 

Figs. 92A, 92B, 92C, 92D and 92E are sectional illustrations taken along 
respective section lines and directions XCIIA - XCIIA, XCUB - XCIIB, XCIIC - 
XCnC, XCUD - XCnD and XCIE - XCIIE in Figs. 91A and 91B; 

Fig. 93 is a simplified assembled view illustration of the automatic injection 
device of Figs. 61 and 86C in a vial pumping orientation; 

Figs. 94A and 94B are respective side and top view simplified planar 
illustrations of the automatic injection device of Fig. 93; 

' FigS; 95A; 95B, 95G, 95D and 95E are sectional illustrations taken along 
respective section lines and directions XCVA - XCVA, XCVB - XCVB, XCVC - 
XCVC, XCVD - XCVD and XCVE - XCVE in Figs. 94A and 94B; 

Fig. 96 is a simplified assembled view illustration of the automatic injection 
device of Figs. 61 and 86D in a drug vial adaptor removal orientation; 

Figs. 97A and 97B are respective side and top view simplified planar 
illustrations of the automatic injection device of Fig. 96; 

Figs. 98A, 98B, 98C, 98D and 98E are sectional illustrations taken along 
respective section lines and directions XCVIUA - XCVniA, XCVIKB - XCVIIIB, 
XCVfflC - XCVmC, XCVmD - XCVUID and XCVIIIE - XCVIUE in Figs. 97A and 
97B; 

Fig. 99 is a simplified assembled view illustration of the automatic injection 
device of Figs. 61 and 86E in an actuated operative orientation; 

Figs. lOOA and lOOB are respective side and top view simplified planar 
illustrations of the automatic injection device of Fig. 99; 

Figs. lOlA, lOlB, lOlC, lOlD and lOlE are sectional illustrations taken along 
respective section lines and directions CIA - CIA, CIB - CIB, CIC - CIC, CID - CID 
and cm - cm in Figs. 1 OOA and 1 OOB; 

Fig. 102 is a simplified assembled view illustration of the automatic injection 
device of Figs. 61 and 86F in an un-actuated operative orientation; 

Figs. 103 A and 103B are respective side and top view simplified planar 
illustrations of the automatic injection device of Fig. 102; 
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Figs. 104A, 104B, 104C, 104D and 104E are sectional illustrations taken along 
respective section lines and directions CIVA - CIVA, CIVB - CIVB, CIVC - CIVC, 
CIVD - CIVD and GIVE - GIVE in Figs. 103A and 103B; 

Fig. 105 is a simplified assembled view illustration of the automatic injection 
5 device of Figs. 61 and 86G in a needle penetration, pre-drug delivery operative 
orientation; 

Figs. 106A and 106B are respective side and top view simplified planar 
illustrations of the automatic injection device of Fig. 1 05 ; 

Figs. 107A, 107B, 107C, 107D and 107E are sectional illustrations taken along 
- 10 respective sectioii lines and directions CVIIA - CVIIA, CVIIB - CVIIB, CVUC - 
CVnC, CVnD - CVUD and CVIIE - CVIIE in Figs. 1 06A and 106B; 

Fig. 108 is a simplified assembled view illustration of the automatic injection 
device of Figs. 61 and 86H in a drug delivery operative orientation; 

Figs. 109A and 109B are respective side and top view simplified planar 
15 illustrations ofthe automatic injection device of Fig. 108; 

Figs. 11 OA, 11 OB, 1 1 OC, 11 OD and 11 OE are sectional illustrations taken along 
respective section lines and directions CXA - CXA, CXB - CXB, CXC - GXC, GXD - 
CXD and CXE - CXE in Figs. 1 09A and 1 09B; 

Fig. Ill is a simplified assembled view illustration of the automatic injection 
. 20 device of Figs. 61 and 861 in an immediate post-drug delivery operative orientation; 

Figs. 112A and ri2B are respective side and top view simplified planar 
illustrations of the automatic injection device of Fig. 11 1; 

Figs. 1 13A, 1 13B, 1 13C, 1 13D and 1 13E are sectional illustrations taken along 
respective section lines and directions CXmA - CXHIA, CXmB - CXEIB, CXmC - 
25 - CXmC, CXmD - CXmD and CXUIE - CXIHE in Figs. 1 12A and 112B; 

Fig. 1 14 is a simplified assembled view illustration of the automatic injection 
device of Figs. 61 and 86J in its operative orientation as it is being disengaged fi-om the 
injection site; 

Figs. 1'15A and 11 5B are respective side and top view simplified planar 
30 illustrations ofthe automatic injection device of Fig. 114; 
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Figs. 116A, 116B, 116C, 116D and 116E are sectional illustrations taken along 
respective section lines and directions CXVIA - CXVIA, CXVIB - CXVB, CXVIC - 
CXVIC, CXVID - CXVID and CXVIE - CXVIE in Figs. 1 15A and 1 15B; 

Fig. 1 17 is a simplified assembled view illustration of the automatic injection 
5 device of Figs. 61 and 86K in a needle protected operative orientation; 

Figs. 11 8A and 118B are respective side and top view simplified planar 
illustrations of the automatic injection device of Fig. 1 17; 

Figs. 1 1 9A, 1 1 9B, 1 1 9C, 1 1 9D and 1 1 9E are sectional illustrations taken along 
respective section lines and directions CXIXA - CXIXA, CXKB - CXIXB, CXIXC - 
. -10^'^ GXIXGrCXIXD - GXIXD and CXIXE - CXKE in Figs. 118A and 118B; 

Fig. 120 is a simplified assembled view illustration of the automatic injection 
device of Figs. 61 and 86L in a needle-shield push back misuse operative orientation; 

Figs. 121 A and 12 IB are respective side and top view simplified planar 
illustrations of the automatic injection device of Fig. 120; and 
15 Figs. 122A, 122B, 122C, 122D and 122E are sectional illustrations taken along 

respective section lines and directions CXXIIA - CXXIIA, CXXIB - CXXIIB, CXXHC 
- CXXnC, CXXnD - CXXHD and CXXIIE - CXXIIE in Figs. 121A and 121B. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Reference is now made to Figs. 1 - 26, which illustrate the constituent elements 
of an automatic injection device constructed and operative in accordance with a 
preferred embodiment of the present invention. 

As seen with particular clarity in Fig. 1, the automatic kijection device 
comprises a drug vial 10, including a body portion 12, a neck portion 14 and an 
elastomeric seal (not shown). The term "vial" is used throughout to describe any 
suitable container. The drug vial 10 is seated in a drug vial adaptor 20 having a septum 
22 -associated' therewith. A -needle guard element 30, which is positioned by a 
compression spring 32 within a forward end of a forward housing 40, is operative to 
engage, at a jfront end thereof, the drug vial adaptor 20. 

A syringe 46, including a rear flange 47 and having a hypodermic needle 48 
integrally formed therewith, is operatively engaged by a plunger 49. The term "syringe" 
is used throughout to refer to a container having an elongate bore along which a plunger 
and piston may travel. Sjoinge 46 and plunger 49 are preferably located within the 
forv^'ard housing 40. Syringe 46 may be a conventional syringe, such as a commercially 
available syringe sold under the catalog designation BD-Hypak™ or may be any other 
suitable syringe or cartridge. 

Plunger 49 selectably engages a selectable driving assembly 50, which includes 
a selectable driving element 51 and a pair of elastomeric motion damping elements 52 
and 54. Selectable driving assembly 50 is preferably at least partially seated within a 
rear housing 60, forward of a main compression spring 62, also seated within rear 
housing 60. The main compression spring 62 provides selectable forward displacement 
to the selectable driving assembly 50. Selectable operation of plimger 49 by selectable 
driving assembly 50 causes the plunger 49 to inject liquid contents of syringe 46 
through hypodermic needle 48. 

The rear housing 60 has associated therewith an actuation button 70, operative 
to selectably actuate operation of selectable driving assembly 50. Within rear housing 
60 are seated a rear end element 80, operative to seal the rear end of the rear housing 60, 
and a plunger locking element 90, cooperative with rear end element 80 and operative to 
lock the plunger 49 when liquid contents of the syringe 46 should not be injected 
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through needle 48. A locking rod 98 is operative to selectably engage the plunger 
locking element 90 thereby unlocking the plunger 49. 

Reference is now made to Fig. 2, which is a simplified pictorial illustration of 
drug vial adaptor 20 which forms part of the automatic injection device of Fig. 1, to 
5 Figs. 3A and 3B, which are respective top and side view simplified planar illustrations 
of the drug vial adaptor of Fig. 2, and to Figs. 4A and 4B, which are sectional 
illustrations thereof taken along respective section lines and directions IVA - IVA and 
IVB - rVB in Figs. 3A and 3B. 

As seen in Figs. 2 - 4B, the drug vial adaptor 20 includes a generally circular 
- 10 ' cylindrical^forward facing sleeve 200, which is configured to generally enclose drug 
vial 10 (Fig. 1) and is sized such as to render it difficult, if not impossible, to remove 
drug vial 10 from sleeve 200, following fUll insertion of the drug vial 10 into the. sleeve 
200. Sleeve 200 is preferably formed with a pair of oppositely placed windows 202 to 
enable a user to view the contents of the vial 10 following insertion thereof into sleeve 
15 200. 

It is seen that drug vial adaptor 20 is preferably side-to-side symmetric about a 
longitudinal axis 203. 

Integrally formed with sleeve 200 is a generally rectangular cylindrical 
rearward facing sleeve 204 having first arid second curved side walls 206 and 208 and 

20 first and second curved edge walls 210 and 212. Hinged finger engagement portions 214 
and 216 are integrally formed with edge wails 210 and 212 respectively. Side walls 206 
and 208 are formed with respective rearward facing cut outs 2 1 8 and 220. 

Hinged finger engagement portions 214 and 216 each include a generally 
planar portion 222 havmg an outwardly curved forward end 224, defining a finger 

25 engagement siirface 226, and raised side edges 228 extending along both sides of 
portion 222. An inwardly facing retaining protrusion 230 is located on an inwardly 
facing surface of a rearward end 232 of generally planar portion 222. A pair of 
integrally formed side hinges 234 supports planar portion 222 in an elongate cut out 236 
formed in each of edge walls 2 1 0 and 212. 

30 The forward facing sleeve 200 includes a forward-most portion 240 havmg a 

first inner diameter and, rearward thereof, an intermediate portion 242 having a second 
iimer diameter, less than the first inner diameter. A shoulder 244 is defined between 
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portions 240 and 242. Intermediate portion 242 is defined by a bulkhead 246 having 
defined at its center a hollow spike 248 which extends forwardly nearly to shoulder 244. 
In use, spike 248 punctures the elastomeric seal of drug vial 10 (Fig. 1), thereby to 
enable fluid communication between the interior of drug vial 10 and the interior of 
syringe 46 (Fig. 1), via apertures 250 formed at a forward end of spike 248. This takes 
place only after the vial adaptor 20 moves rearwardly along axis 203, enabling fluid 
communication between the interior of syringe 46 and apertures 250. 

Preferably, a plurality of centering and retaining ribs 252 are provided along an 
interior facing surface 254 of intermediate portion 242. Ribs 252 preferably include a 
■forwardly located interiorly facing protrusion 256 for engaging neck portion 14 of drug 
vial 10 (Fig. 1). 

Extending rearwardly jfrom bulkhead 246 into the interior of rearward facing 
sleeve 204 is a generally cylindrical fluid passageway defining lumen 258 which 
defines, at a rearward end thereof, a septum receiving recess 260 in which septum 22 is 
located. 

Preferably, a plurality of guiding ribs 262 are provided along interior facing 
surfaces 264 of side walls 206 and 208 and edge walls 210 and 212. Additionally, a 
plurality of positioning ribs 266 extend rearwardly from bulkhead 246 along surfaces 
264 of side walls 206 and 208. 

Reference is now made to Fig. 5, which is a simplified pictorial illustration of 
needle guard elemeiit 30 which forms part of the automatic injection device of Fig. 1, to 
Figs. 6A and 6B, which are respective top and side view simplified planar illustrations 
of the needle guard element of Fig. 5, and to Figs. 7A and 7B, which are sectional 
illustrations thereof taken along respective section lines and directions VHA - VUA and . 
VnB - VUB m Figs. 6A and 6B. 

As will be described hereinbelow in detail, needle guard element 30 includes a 
pair of restriction elements, which prevent actuation of the device when a user presses 
actuation button 70 (Fig. 1) when the device is not pressed against the user's body. At a 
forward part of the needle guard element there is provided a cylindrical portion having a 
front end including a generally circular ix)re, through which the needle passes during 
injection of the drug. Following injection, the cylindrical portion is displaced forwardly 
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relative to the needle, thereby covering the needle and preventing inadvertent needle 

pricks. 

As seen in Figs. 5 - 7B, the needle guard element 30 is preferably an integrally 
formed element, preferably injection molded of plastic and preferably has a generally 
cylindrical configuration including a generally tubular portion 310, having a forward 
facing body engaging surface 312 including pairs of concentrically located ribbed 
circumferential forward facing ring portions 314 and 316. A rearward facing internal 
surface 317, facing opposite from body engaging surface 312, forms a spring-seat for 
spring 32 (Fig; 1) in cooperation with rearward extensions 318 of ring portions 316 
which assist in locating the spring- 32 on surface 3 1 7. 

Needle guard element 30 includes a pair of symmetric mountmg arms 319 
having rearwardmost ends 320, arranged symmetrically about a longitudinal axis 321, 
which, when the automatic injection device is assembled, is coaxial with the 
longitudinal axis 203 of drug vial adaptor 20 (Figs. 2 - 4B). Mounting arms 319 are 
symmetric upon rotation about axis 321 and extend parallel thereto along and 
rearwardly of tubular portion 310. Each of aims 319 is formed with a rectangular 
window 322. 

Each of symmetric mounting arms 319 is formed with a forward portion 325 
having formed therein an elongated slot 326, which extends rearwardly of generally 
tubular portion 310 to a somewhat curved stop surface 328. Stop surface 328 is disposed 
adjacent a forward edge of rectangular window 322. A widened arm portion 330, having 
an interiorly facing surface 331, is formed on each of arms 319. The widened arm 
portion 330 extends rearwardly along generally tubular portion 310 to a location 
rearwardly of rectangular window 322 and terminates in an inclined surface 332 
adjacent a shoulder 333. 

Extending fiirther rearwardly from a location slightly forwardly of inclined 
surfece 332, is an intermediate arm portion 334, having an outer surface which is 
disposed slightly radially outwardly with respect to longitudinal axis 321 as compared 
with forward portion 325. At a reanvard end 336 of intermediate arm portion 334, the 
thickness of intermediate aim portion 334 is reduced, and arm 319 continues rearwardly 
at an outwardly inclined portion 338. Outwardly inclined portion 338 is followed by 
rearwardmost end 320 of arm 319, which has an inwardly facing generally trapezoidal 
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protrusion 340. As will be described hereinbelow, generally trapezoidal protrusion 340 
- - serves as a restriction element, which prevents actuation of the device when a user 
presses actuation button 70 (Fig. 1) when the device is not pressed against the user's 
body. 

5 Reference is now made to Fig. 8, which is a simplified pictorial illustration of 

forward housing 40 which forms part of the automatic injection device of Fig. 1, to Figs. 
9A, 9B and 9C, which are respective top, side and front view simplified planar 
illustrations of the forward housing of Fig. 8, and to Figs. lOA, lOB and IOC, which are 
sectional illustrations taken along respective section Imes and directions XA - XA, XB - 
10 XB and XC - XC in Figs. 9A and 9B. 

As will be described hereinbelow in detail, the forward housing 40 includes, at 
a forward portion thereof, two pairs of recesses 401, adapted to receive the retaming 
protrusions 230 of the finger engagement portions 214 and 216 of the drug vial adaptor 
20 (Figs. 2 - 4B). At a rear end of the forward housuig 40 is a cutout portion 403 

15 adapted to accommodate the actuation button 70 (Fig. 1). As seen with particular clarity 
in Figs. 8 and 9C, the forward housing 40 includes a longitudinal recess or channel 404 
which is adapted to accommodate the locking rod 98 (Fig. 1). 

As seen in Figs. 8 - IOC, the forward housing 40 is preferably an integrally 
formed element, preferably injection molded of plastic and preferably has a generally 

20 cylindrical configuration arranged along a longitudinal axis 405, which, when the 
automatic mjection device is assembled, is coaxial with longitudinal axes 203 (Figs. 2 - 
4B) and 321 (Figs. 5 - 7B). Forward housing 40 includes a generally tubular rear portion 
410, having an open back and formed with a pair of top-to-bottom symmetric snap fit 
engagement sockets 412 which receive protrusions of the rear housing 60 (Fig. 1) 

25 during fectoiy assembly of the automatic injection device. 

Forward of tubular rear portion 410 and rearwardly of the recesses 401 are 
formed a pair of top-to-bottom symmetric vraidows 414, which allow the syringe 46 
(Fig. 1) and drug content thereof to be viewed when the automatic injection device is 
assembled, during use thereof and otherwise. A pair of outer side surfaces 416 of 

30 forward housuig 40 have corresponding inner side surfaces 421, each of which defines a 
plurality of longitudinally extending ribs 422, 424, 426 and 428 which are used to 


24 


wo 2008/047372 


PCT/IL2007/001258 


slidably guide the needle guard element 30 (Figs. 5 - 7B) during axial movement 
thereof. 

Inner facing protrusions 430 define a rearward facing spring seat 43 1 for spring 
32 (Fig. 1). Inner facing protrusions 430 are also operative to slidably support syringe 
46 (Fig. 1) and to slidably guide actuation arms of selectable driving assembly 50 (Fig. 
1). 

Inner top and bottom surfaces 432 and 434 define respective pairs of ribs 436 
and 438 which are operative to slidably rotationally orient the syringe 46 (Fig. 1) about 
axis 405 during axial movement of the syringe 46. As best seen in Fig. lOA, inner 
facing protrusions 430 define, at rearward facing portions thereof, protrusions 460 and 

462 which form a stop for flange 47 (Fig. 1), thus limiting the forward movement of the 
syringe 46 (Fig. 1). 

Inner side surface 421 extends forwardly to an inwardly extending shoulder 

463 from which extends an inner surface 464 which extends to a forward edge 465 of 
forward housing 40. Shoulder 463 defines a stop which limits the forward movement of 
needle guard element 30 (Figs. 5 - 7B) relative to forward housing 40. 

As seen in Fig. 1, plunger 49 includes a threaded protrusion 470, which 
threadably engages a corresponding threaded socket (not shown) formed in a rear 
surface of a resilient piston 471 which sealingly engages the interior of syringe 46. 
Rearwardly of threaded protrusion 470 is a generally circular cylindrical portion 472 
having a fu:st cross sectional radius, followed by a relatively short circular cylindrical 
portion 474 having a second cross sectional radius greater than the first radius and 
defining a rearward facing shoulder 475. 

Rearward of portion 474 is a third generally circular cylindrical portion 476 
having a third cross sectional radius, generally equal to the first radius. Rearwardly of 
portion 476 is formed a toothed portion 477, each toolJi 478 thereof having a generally 
transverse forwardly facing portion 480 and a slanted rearwardly facing portion 482. 
The particular shape of the teeth of tooAed portion 477 enables rearward movement of 
the plunger 49 at any time, and requires a specific configuration of the device in order to 
enable forward movement of the plunger 49. 
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Plunger 49 is preferably symmetrically disposed about a longitudinal axis 484, 
. which, when the automatic injection device is assembled, is coaxial -with longitudinal 
axes 203 (Figs. 2 - 4B), 321 (Figs. 5 - 7B) and 405 "(Figs. 8 - IOC). 

Reference is now made to Fig. 1 1 , which is a simplified pictorial illustration of 
selectable driving assembly 50 which forms part of the automatic injection device of 
Fig. 1, to Figs. 12A and 12B, which are respective top and side view simplified planar 
illustrations of the selectable driving assembly of Fig. 11, and to Figs. 13A and 13B, 
which are sectional illustrations taken along respective section lines and directions 
XmA - XmA and XmB - XmB in Figs. 12A and 12B. 

- -The selectable 'driving assembly 50 includes selectable driving element 51 and 
elastomeric motion damping elements 52 and 54. Selectable driving element 51 includes 
a rearward facing generally cylindrical portion 500 and a pair of longitudinal arms 502. 
At a forward end 504 of each of the longitudinal arms 502 there is provided a first 
hinged finger 506 having formed thereon a pair of inwardly facing protrusions 508 and 
510. The inwardly facing protrusions 508 and 510 are adapted to engage the flange 47 
of syringe 46 (Fig. I) to retain it in position during the stages shown in Figs. 27A - 27E 
and to control its forward movement during actuation of the device. Opposite 
protrusions 508 and 510, on an outer facing surface of first hinged finger 506, are 
formed a pair of outwardly facing generally trapezoidal protrusions 512 and 514. It is 
seen that protrusion 512 extends outwardly to a greater degree than does protrusion 514. 

Rearwardly of first hinged finger 506 on each of longitudinal arms 502 is a 
second hinged finger 516, haying an inwardly facing protrusion 518, which is adapted 
to rearwardly displace the syringe 46 (Fig. 1) following injection, when the needle 
guard element 30 (Figs. 5 - 7B) is rearwardly displaced. 

Generally alongside and parallel to second hinged fingers 516 there are formed 
third hinged fingers 526, each including an inwardly facing slanted protrusion 528, 
operative to forwardly displace the plunger 49 (Fig. 1) during injection, and a pair of 
outwardly facing protrusions 530 and 532, which are operative to inwardly bend the 
• third hinged fingers 526 during actuation and which engage the needle guard element 30 
(Figs. 5 - 7B) and are operative to displace it forwardly as soon as the device disengages 
the user's body. 
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The cylindrical portion 500 of the selectable driving assembly 50 includes 
protrusions 540 on opposite sides thereof, which are adapted to maintain the selectable 
driving assembly 50 in place when the device is in its storage position, by abutting 
against the actuation button 70 (Fig. 1). The cylindrical portion 500 also has seated 
therein motion damping elements 52 and 54 which engage an internal surface of the rear 
housing 60 (Fig. 1), and thus are operative to slow the forward movement of the 
selectable driving assembly, thereby slowing the forward movement of the syringe 46 
(Fig. 1) and plunger 49 (Fig. 1) during injection. 

As seen in Figs. 11 - 13B, the selectable driving element 51 is preferably an 
integrally formed- element, preferably injection molded of plastic and preferably has a 
generally cylindrical configuration including generally cylindrical portion 500, which 
has an open bacL Longitudinal arms 502 are preferably symmetric actuation arms and 
extend forwardly of cylindrical portion 500 parallel to a longitudinal axis 560, which, 
when the automatic injection device is assembled, is coaxial with longitudinal axes 203 
(Figs. 2 - 4B), 321 (Figs. 5 - 7B), 405 (Figs. 8 - IOC) and 484 (Fig. 1). Anns 502 are 
symmetric upon rotation about axis 560, and each has a generally curved cross section. 

An interior generally cylindrical surface 570 of cylindrical portion 500 
terminates at a forward end of cylindrical portion 500 at a shoulder 572, forwardly of 
which is an opening 574 through which extends plunger 49 (Fig. 1). Shoulder 572 
defines a spring seat for spring 62 (Fig. 1). 

Reference is now made to Fig. 14, which is a simplified pictorial illustration of 
rear housing 60, which forms part of the automatic injection device of Fig. 1, to Figs. 
15A, 15B and 15C, which are respective top, side and rear view simplified planar 
illustrations of the rear housing of Fig. 14, and to Figs. 16A, 16B and 16C, which are 
sectional illustrations taken along respective section lines and directions XVIA - XVIA, 
XVIB - XVIB and XVIC - XVIC in Figs. 15A and 15B. 

As seen in Figs. 14 - 16C, the rear housing 60 is preferably an integrally 
formed element, preferably injection molded of plastic and preferably has a generally 
cylindrical configuration arranged about a longitudinal axis 603, which, when the 
automatic injection device is assembled, is coaxial with longitudinal axes 203 (Figs. 2 - 
4B), 321 (Figs. 5 - 7B), 405 (Figs. 8 - IOC), 484 (Fig. 1) and 560 (Figs. 11 - 13B). The 
rear housing 60 includes a tube 610, which includes a forward portion 612 having an 
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interiorly facing surface 614 including four generally equally spaced, longitudinally 
extending, guiding ribs 616. Also fomed on interiorly facing surface 614 are a pair of 
interiorly facing protrusions 617 whose width tapers in a forwardly facing direction to a 
point, thus defining a generally triangular engagement surface for elastomeric motion 
5 damping elements 52 and 54 (Fig. 1). Disposed adjacent the wide end of each of 
protrusions 617 are an incliaed recess 618 and a cylindrical recess 619, which serve to 
guide elastomeric motion damping elements 52 and 54 upstream of their engagement 
with protrusi ons 617. 

Formed on a pair of generally equally spaced exteriorly facing surfaces 620 
■ 7' IG . i and 621vof tube^ 610" are respective generally rectangular outwardly protruding fiames 
622 and 624. Further protrusions 626 and 628 are located interiorly of frames 622 and 
624 respectively and centered adjacent rearward ends thereof. Protrusions 626 and 628 
are accommodated in snap fit engagement sockets 412 of the forward housing 40 (Figs. 
8 - IOC) during factory assembly of the device, and thereby maintain the connection of 

15 the rear housing 60 to the forward housing 40. 

Formed in tube 610 adjacent a rearward end thereof are a pair of side cutouts 
630 each having an undercut forward edge 632. Disposed forwardly of each of edges 
632 is a generally rectangular outwardly facing protrusion 634. 

Integrally formed with tube 610 and partially overlapping a rearward portion 

20 thereof is a generally cylindrical rearward housmg surface portion 640 including first 
and second generally rectangular side surface portions 642, intermediate surface 
portions 644, a top surface portion 646 and a bottom surface portion 648. At its 
rearward end, tube 610 is formed with a transverse ciirved recess 650. Rearwardly of 
recess 650 is a generally cylindrical portion 660. 

25 Disposed rearwardly of portion 660 is a wall 662 which connects tube 610 to 

surface 646. Adjacent surfaces 644 and 646, the wall 662 is generally perpendicular to 
tube 610 and to surfaces 644 and 646. Adjacent surface 648, the wall includes a 
perpendicular portion 664 and a tapered portion 666. An opening 668 in wall 662 
- ■ cornmimicates vvith.a volume disposed between cylindrical portion 660 and surface 646. 

30 Four elongate tracks 670, disposed alongside curved recess 650 between tube 

610 and surfaces 642, preferably each having a generally U-shaped cross section, define 
a pair of guiding tracks for actuation button 70 (Fig. 1) A pair of rear end element 
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retaining portions 672 are located rearwardly of tracks 670 for engagement with rear 
end element 80. 

Between each pair of tracks 670 there is disposed a flexible biasing finger 673 
for engagement with actuation button 70. 
5 Extending between each of forwardly disposed tracks 670 and a corresponding 

rectangular side surface 642 are a pair of transverse portions 674 and 675 which guide a 
corresponding arm 319 (Figs. 5 - 7B) of needle guard element 30. 

As seen with particular clarity in Fig. 15C, there are provided longitudinally 
extending bores 676 and 677 for accommodating locking rod 98 (Fig. 1) 

10 ' . • - ; ■ :■ Reference is now made to Figs. 17A and 17B, which are respective front and 
back view simplified pictorial illustrations of actuation button 70 which forms part of 
the automatic injection device of Fig. 1, to Figs. 18A and 18B, which are respective top 
and side view simplified planar illustrations of the actuation button of Figs. 17A and 
17B, and to Figs. 19A and 19B, which are sectional illustrations taken along respective 

15 section lines and directions XDCA - XIXA and XIXB - XDCB in Figs. 18A and 18B. 

The actuation button 70 has the general configuration of a side-to-side 
symmetric arch and includes a central portion 700 having a top finger engagement 
surface 702, a pair of generally rectangular legs 704, and a bottom surface 726. Each of 
legs 704 includes first and second generally trapezoidal forwardly directed protrusions 

20 708 and 710 and first and second generally trapezoid rearwardly directed protrusions 
712 and 714, which are adapted to be seated in correspondingly configured tracks 670 
(Figs. 14 - 16C) of the rear housing 60. Intermediate the forwardly directed protrusions 
708 and 710 and rearwardly directed protrusions 712 and 714, each leg 704 includes 
first and second outwardly facing recesses 716 and 718, which are adapted to engage 

25 the flexible biasing fingers 673 (Figs. 14 - 16C) of the rear housing 60 and thereby 
maintaui the actuation button 70 in either its storage state or its activated state. 

Adjacent the forwardly directed protrusions 708 and 710 and rearwardly 
directed protrusions 712 and 714 on each leg 704 there is provided a generally L-shaped 
transverse outwardly facing protrusion 720 with respect to which the generally 

30 trapezoidal protrusions 340 (Figs. 5 - 7B) of the needle guard element 30 are oriented 
prior to actuation of the device, so as to prevent premature actuation of the device. The 
L-shaped transverse outwardly facing protrusions 720 additionally prevent the inward 
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displacement of the actuation button 70 when the device is not pressed against the user's 
body and the needle guard element 30 (Figs. 5 - 7B) is not rearwardly displaced. 

Each of the legs 704 additionally includes a rearward facing surface 722, 
against which protrusion 540 (Fig. 1 1 - 13B) of the selectable drivmg assembly 50 abuts 
5 prior to actuation of the device. 

During inward displacement of the actuation button 70 and resulting actuation 
of the device^ the plunger locking element 90 (Fig. 1) abuts against bottom surface 726 
of the central portion 700, generally underlying the top finger engagement surface 702. 

Reference is now made to Fig. 20, which is a simplified pictorial illustration of 

10 ■ plunger locking element 90 which forms part of the automatic injection device of Fig. 1, 
to Figs. 21A, 21B, 21C and 21D, which are respective rear, top, front and side view 
simplified planar illustrations of the plunger locking element of Fig. 20, and to Figs. 
22A and 22B, which are sectional illustrations taken along respective section lines and 
directions XXEA - XXIIA and XXUB - XXIIB in Fig. 21B. 

15 The plunger locking element 90 is preferably an integrally formed element, 

preferably injection molded of plastic and includes an upright back portion 800 having, 
at a central bottom region thereof, a plunger engaging protrusion 802 having a curved 
bottom facing edge surface 804 which engages the teeth 478 of toothed portion 477 
(Fig. 1) of the plunger 49 and thus prevents the plunger 49 from moving forward. An 

20 actuation button engagement surface 806 is provided on a forwardly extending 
protrusion 808 of the top portion of the plunger locking element 90. The actuation 
button engagement surface 806 is engaged by the actuation button 70 (Figs. 17A - 19B) 
and is rotated thereby about an axis 810, extending perpendicular to axis 603 of rear 
housing 60 (Figs. .14 - 16B), during actuation of the device, thereby releasing the 

25 locking of the plunger 49 (Fig. 1). 

A pak of forwardly facing protrusions 812, each having a curved forward end 
Sl4, define axis 810 about which the plunger locking element 90 rotates during 
actuation of the device. These protrusions are seated in corresponding hemispherical 

; . recesses of the rear end element 80 (Fig. 1). A resiUent leg 820 extends downwardly 

30 from back- portion 800, generally alongside one of the forwardly facing protrusions 812 
and constantly urges the plunger locking element 90 to rotate about axis 810 to a 
configuration in which the plunger 49 (Fig. 1) is locked. When the plunger locking 
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element 90 is rotated about axis 810, the resilient leg 820 abuts against the rear end 
element 80 (Fig. 1) and the plunger 49 is released. 

A pair of downward facing protrusions 822, each having a generally planar 
forwardly facing surface 824, are formed on either side of the back portion 800 of the 
plunger locking element 90. When the drug vial adaptor 20 (Figs. 2 - 4B) is connected 
to the forward housing 40 (Figs. 8 - IOC), drug vial adaptor 20 rearwardly pushes a 
forward portion of the locking rod 98 (Fig. 1) which extends forwardly out of the 
forward housing 40, thereby rearwardly displacing the locking rod 98. When the locking 
- rod 98 is rearwardly displaced, a rearward portion thereof abuts against protrusions 822 
and causes rotation of the plunger locking element 90 about axis 810, thereby releasing 
the plunger 49 (Fig. 1). 

Reference is now made to Fig. 23, which is a simplified pictorial illustration of 
rear end element 80 which forms part of the automatic injection device of Fig. 1, to 
Figs. 24A and 24B, which are respective top and side view simplified planar 
illustrations of the rear end element of Fig. 23, and to Figs. 25A, 25B and 25C, which 
are sectional illustrations taken along respective section lines and directions XXVA - 
XXVA, XXVB - XXVB and XXVC - XXVC in Figs. 24A and 24B. 

The rear end element 80 mcludes a generally cylindrical forward portion 900 
terminating rearwardly in a generally planar rearward portion 902. Cylindrical forward 
portion 900 and rearward portion 902 together define a rearward spring seat for spring 
62 (Fig. 1). The cylindrical portion 900 includes a central bore 903 which is adapted to 
accommodate the plunger 49 (Fig. 1). Extending forwardly fi"om planar rearward 
portion 902 alongside cylindrical portion 900 are a pair of resilient fingers 904 each 
including an outwardly facing hook type protrusion 906. The resilient fingers 904 are 
adapted to engage corresponding rear end element retaining portions 672 io rear housing 
60 (Figs. 14 - 16C) and to maintam secure engagement of the rear end element 80 
thereto. Generally planar rearward portion 902 defines a cut out 908 which 
accommodates forwardly extending protrusion 808 of the plunger locking element 90. 

- Adjacent resilient fmgers 904 are a pair of partially semicircular recesses 910, 
which defme the location of axis 810 about which the plunger locking element 90 
rotates. Rearward portion 902 also includes a forwardly facing protrusion 912, which is 
adapted to engage resilient leg 820 (Figs. 20 - 223) of the plunger locking element 90. 
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Reference is now made to Fig. 26, which is a simplified pictorial illustration of 
locking rod 98 which forms part of the automatic injection device of Fig. 1. 

The locking rod 98 includes a first longitudinally extending portion 950, 
terminating rearwardly at a rearward facing transverse portion 952 which, in turn 
terminates at a second longitudinally extending portion 954 which is generally parallel 
to the first longitudinally extending portion 950. 

Reference is now made to Figs. 27A, 27B, 27C, 27D, 27E, 27F, 27G, 27H, 271, 
27J and 27K which are simplified pictorial illustrations of various stages of typical use 
of the automatic injection device of Fig. 1. 

- Fig: 27A illustrates insertion of vial 10 into vial adaptor 20, which forms part 
of the automatic injection device of Fig. 1. Fig. 27B shows the vial 10 fully inserted into 
vial adaptor 20, it being appreciated that removal of the vial 10 fi-om vial adaptor 20 
following fiill insertion thereof is very difficult or impossible. It is further appreciated 
that insertion of vial 10 into vial adaptor 20 causes vial adaptor 20 to be displaced in a 
rearward direction indicated by an arrow 960 in Fig. 27A, with respect to the remainder 
of the automatic injection device of Fig. 1 . 

Fig. 27C shows liquid from vial 10 being drawn into syringe 46. This is 
achieved by a user, holding the automatic injection device of Fig. 1 in a generally 
vertical orientation as shown, pulling the plunger 49 in a direction indicated by an arrow 
962, downward in the sense of Fig. 27C and rearward in the sense of Fig. 1. During this 
procedure, the user sees the amount of liquid in the syringe 46 via window 414 in 
forward housing 40. It is appreciated that at this stage, the plunger 49 can be displaced 
by the user in a direction opposite to that indicated by arrow 962. 

Fig. 27D illustrates removal of the vial adaptor 20, containing vial 10, fi-om the 
forward housing 40, by first pressing inwardly on finger engagement portions 214 and 
216 as indicated by arrows 964 and 966 respectively and then pulling vial adaptor 20 in 
a direction indicated by an arrow 968. It is appreciated that at this stage, here termed a 
ready to inject stage, following removal of the vial adaptor 20 from the forward housing 
40, the plunger 49 cannot be displaced by the user in a direction opposite to that 
indicated by arrow 962 (Fig. 27C). 

Turning now to Fig. 27E, it is seen that a user is employing the automatic 
injection device to inject a liquid into his body. As illustrated in enlargement 970, it is 
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seen that by pressing the automatic iojection device against his body, in a direction 
. indicated by an arrow 972, the user causes needle guard element 30 to be pushed in a 

direction indicated by an arrow 974, rearwardly with respect to forward housing 40. 

This rearward motion unlocks actuation button 70, such that when the user presses on 
5 the actuation button 70, as indicated by an arrow 976 in enlargement 978, the actuation 

button 70 is operative to initiate injection. 

As seen in Fig. 27F, during such injection, responsive to user operation of the 

actuation button 70, the syringe 46 moves forwardly in a direction indicated by an arrow 

980 causing the needle 48 of syringe 46 to penetrate the user's body and subsequently 
10 > inject liquid into the user's body, as shown in Fig. 27G. It is noted that as the injection 

of the liquid proceeds, the plunger 49 moves forwardly relative to syringe 46 and to the 

remainder of the injection device, as indicated by an arrow 982 in Fig. 27G. Fig. 27H 

shows completion of the injection of the liquid, with the plunger 49 being in a fully 

forward orientation relative to the remainder of the injection device. 
15 As seen in Fig. 271, foUowmg completion of the injection of the liquid, the user 

retracts the injection device sKghtly from his body, as indicated by an arrow 984, 

causing corresponding retraction of needle 48 from his body and corresponding 

extension of needle guard element 30 forwardly with respect to the forward housing 40, 

as indicated by an arrow 986. Fig. 27J shows the injection device fully disengaged from 
20 the user's body and the needle guard 30 in a fully extended orientation relative to the 

forward housing 40, fiilly covering the needle 48 and generally preventing finger 

engagement vnth the needle 48. 

Fig. 27K shows that retraction of the needle guard element 30 is such that even 

if a user pushes the needle guard element 30 rearwardly as indicated by an arrow 988, 
25 the needle guard element 30 causes the needle 48 to be retracted, in a direction indicated 

by an arrow 990, to the same extent, such that engagement of a user's finger with the tip 

of needle 48 is prevented. 

Reference is now made to Fig. 28, which is a simphfied assembled view 

illustration of the. automatic inj ection device of Figs . 1 and 2 7 A in a pre-use and storage 
30 operative orientation, to Figs. 29A and 29B, which are respective side and top view 

simplified planar illustrations of the automatic injection device of Fig. 28, and to Figs. 

30A, 30B, 3.0C, 30D and 30E, which are sectional illustrations taken along respective 
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section lines and directions XXXA - XXXA, XXXB - XXXB, XXXC - XXXC, XXXD 
- XXXD and XXXE - XXXE in Figs. 29A and 29B. 

As seen in Figs. 27A and 28 - 30E, the vial adaptor 20 is maintained in 
engagement with the forward housing 40 by engagement of inwardly facing retaining 
protrusions 230 with forward recesses 401 and therefore does not rearwardly displace 
the locking rod 98. 

Figs. 30A and 30C show that the protrusion 720 of the actuation button 70 is 
orientedj with respect to the generally trapezoidal protrusions 340 of the needle guard 
element 30, so as to prevent depression of the actuation button 70. Additionally, 
abutment of - protrusion 720 against generally trapezoidal protrusions 340 prevents 
forward displacement of needle guard element 30 relative to forward housing 40 against 
the urging of spring 32. 

Furthermore, the flexible biasing fingers 673 of the rear housing 60 engage 
corresponding second outwardly facing recesses 718 of the actuation button 70, and 
maintain it in the storage orientation shown in Fig. 28. 

Fig. 30D shows the locking rod 98 abutting against the downward facing 
protrusions 822 of the plunger locking element 90. The enlarged portion of Fig. 30B 
shows the plunger engaging protrusion 802 of the plunger locking element 90 in a 
locking orientation with respect to plunger 49. Fig. 30E shows the resilient leg 820 of 
the plunger locking element 90 engaging the forwardly facing protrusion 912 of the rear 
end element 80. 

As seen in Figs. 28 - 30E, in a pre-use operative orientation of the automatic 
injection device which is suitable for storage, the rear housing 60 is joined to the 
forward housing 40 by snap fit engagement of protrusions 626 and 628 of rear housing 
60 in the snap fit engagement sockets 412 formed in the forward housing 40. 

As seen with particular clarity in the enlarged portion of Fig. 30A, the 
selectable driving assembly 50 is retained in its axial position by engagement of 
rearward facing surface 722 with protrusion 540 of the selectable driving assembly 50. 
In this arrangement, spring 62 is in a relatively compressed state and is held in that state 
by the selectable driving assembly 50. 

The syringe 46 is retained in a retracted orientation by engagement of flange 47 
thereof with inwardly feeing protrusions 508 and 510 formed in respective first hinged 
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fingers 506 of each of symmetric actuation arms 502 of selectable driving assembly 50 
(Figs. 11 - 13B). 

It is appreciated that when the automatic injection device is in its orientation 
shown in Figs. 28 - 30E, needle 48 does not pierce septxun 22. 
5 Reference is now made to Fig. 31, which is a simplified assembled view 

illustration of the automatic injection device of Figs. 1 and 27B in a vial connection 
orientation, to Figs. 32A and 32B, which are respective side and top view simplified 
planar illustrations of the automatic injection device of Fig. 31, and to Figs. 33A, 33B, 
33C, 33D and 33E, which are sectional illustrations taken along respective section lines 

10 rand directions XXXniA -^ XXXUIA, XXXIUB - XXXmB, XXXmC - XXXmC, 
XXXmD - XXXmD and XXXmE - XXXEDE in Figs. 32A and 32B. 

As seen in Fig. 27B and Figs. 31 - 33E, the vial 10 is fully inserted in the vial 
adaptor 20, causing the vial adaptor 20 to be displaced fully rearwardly relative to the 
forward housing 40. This displacement causes corresponding rearward displacement of 

15 the locking rod 98 relative to, inter alia, the forward housing 40. The vial adaptor 20 is 
maintained in place by engagement of inwardly facing retaining protrusions 230 with 
rearward recesses 401. The interior of vial 10 is in fluid flow communication with the 
interior of syringe 46 via needle 48 which extends through septum 22. 

Fig. 33D shows the locking rod 98 rearwardly pushing the downward facing 

20 protrusions 822 of the plunger locking element 90 thereby caxising rotation of the 
plunger locking element 90 about axis 810. The enlarged portion of Fig. 33B shows the 
rotation of the plunger engaging protrusion 802 of the plunger locking element 90 about 
axis 810 such that it does not engage the plunger 49. Fig. 33E shows a slight bend in the 
resilient leg 820 of the plunger locking element 90 resulting firom rotation thereof about 

25 axis 810. 

Reference is now made to Fig. 34, which is a simplified assembled view 
illustration of the automatic injection device of Figs. 1 and 27C in a vial pumping 
orientation, to Figs. 35A and 35B, which are respective side and top view simplified 
planar illustrations of the automatic injection device of Fig. 34, and to Figs. 36A, 36B, 
30 36C, 36D and 36E, which are sectional illustrations taken along respective section lines 
and directions XXXVIA - XXXYIA, XXXVIB - XXXVIB, XXXVIC - XXXVIC, 
XXXVID - XXXVm and XXXVIE - XXXVIE in Figs. 35A and 35B. 
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As seen in Figs. 27C and 34 - 36E, the plunger 49 is rearwardly displaced, 
thereby drawing liquid from the interior of vial 10 into the syringe 46 via needle 48. The 
enlarged portion of Fig. 36B clearly illustrates that the plunger engaging protrusion 802 
of the plunger locking element 90 is located above one of the teeth 478 of the toothed 
5 portion 477 of the plunger 49. 

Reference is now made to Fig. 37, which is a simplified assembled view 
illustration of the automatic injection device of Figs. 1 and 27D in a drug vial adaptor 
removal orientation, to Figs. 38A and 38B, which are respective side and top view 
simplified planar illustrations of the automatic injection device of Fig. 37, and to Figs. 

10 ' 39A, 39B, 39Cv 39D and 39E, which are sectional illustrations taken along respective 
section lines and directions XXXIXA - XXXIXA, XXXKB - XXXKB, XXXKC - 
XXXIXC, XXXKD - XXXIXD and XXXKE - XXXIXE in Figs. 38A and 38B. 

As seen in Figs. 27D and 37 - 39E, the vial adaptor 20 is removed from the 
forward housing 40 by a user pressing the finger engagement surfeces 226 of vial 

15 adaptor 20 which disengages inwardly facing retaining protrusions 230 from rearward 
recesses 401. The disengagement of the vial adaptor 20 from the remainder of the 
injection device enables the locking rod 98 to return to its orientation shown in Figs. 28 
- 30E. The plunger locking element 90 rotates about axis 810 back to its orientation 
shown in Figs. 28 - 30E under the urging of the resilient leg 820 and thereby forwardly 

20 displaces the locking rod 98. 

As seen in Fig. 39B, the plunger locking element 90, once returned to its 
orientation shown in Figs. 28 - 30E, locks plunger 49 by engagement of plunger 
engaging protrusion 802 with teeth 478 of toothed portion 477 of the plunger 49, 
thereby preventing forward displacement of the plunger 49 by a user. Fig. 39E shows 

25 that the resilient leg 820 of the plunger locking element 90 returns to its orientation 
shown in Figs. 28 - 30E in which it is not bent and is located adjacent the forwardly 
facing protrusion 912 of the rear end element 80. 

Reference is now made to Fig. 40, which is a sunplified assembled view 
illustration of the. automatic injection device of Figs. 1 and 27E in an actuated operative 

30 orientation, to Figs. 41A and 41B, which are respective side and top view simplified 
planar illustrations of the automatic injection device of Fig. 40, and to Figs. 42A, 42B, 
42C, 42D and 42E, which are sectional illustrations taken along respective section lines 
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and directions XLIIA - XLHA, XLIIB - XLIIB, XLHC - XLHC, XLIID - XLIID and 
XLIIE - XLIIE in Figs. 41A and 41B. 

As seen in Figs. 27E and 40 - 42E, the user pushes the automatic injection 
device against his body, thereby rearwardly displacing the needle guard element 30 
5 relative to the forward housing 40. As seen with particular clarity in Figs. 42A - 42D, 
the rearward displacement of the needle guard element 30 results in rearward 
displacement of the generally trapezoidal protrusions 340 thereof, which no longer are 
oriented with respect to the L-shaped transverse outwardly facing protrusions 720 of the 
arms of the actuation button 70 so as to prevent actuation. Thus, the actuation button 70 
1 0 is free to be, pressed by a user. Until the actuation button 70 is actually pressed by the 
user, the flexible biasing fingers 673 of the rear housing 60 still engage corresponding 
second outwardly facing recesses 718 of the legs 704 of the actuation button 70, 
maintaining it in the "ready to inject" stage. 

As seen in Fig. 42A, due to engagement of the needle guard element 30 vwth an 
15 injection site on a body, the resulting rearward displacement of needle guard element 30 
with respect to the remainder of the automatic injection device compresses spring 32. 
The rearward motion of the needle guard element 30 is limited by engagement of the 
forward facing edge of forward portion 612 of rear housing 60 with shoulders 333 of 
arms 3 19 of the needle guard element 30. 
20 In this orientation of the needle guard element 30, pressing of button 70 

actuates the automatic injection device. 

Reference is now made to Fig. 43, which is a simplified assembled view 
illustration of the automatic injection device of Figs. 1 and 27F in a needle penetration, 
pre-drug delivery operative orientation, to Figs. 44A and 44B, which are respective side 
25 and top view simplified planar illustrations of the automatic injection device of Fig. 43, 
and to Figs. 45A, 45B, 45C, 45D and 45E, which are sectional illustrations taken along 
respective section lines and directions XLVA - XLVA, XLVB - XLVB, XLVC - 
XLVC, XLVD - XLVD and XLVE - XLVE in Figs. 44A and 44B. 

As seen in Figs. 27F and 43 - 45E, the user actuates the automatic injection 
30 device by inwardly displacing the actuation button 70. The inward displacement of the 
actuation button 70 displaces the actuation button engagement surface 806 of forwardly 
extending protrusion 808 of the plimger locking element 90, thereby rotating the 
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plunger locking element 90 about axis 810 and releasing the plunger 49. Additionally, 
the protrusions 540 of selectable driving assembly 50 no longer abut against the 
rearward facing surfaces 722 of the legs 704 of the actuation button 70, and the 
selectable driving assembly 50 is forwardly displaced under the force of spring 62. 
5 Fig. 45C shows the inward displacement of the actuation button 70, which 

results m the flexible biasing fmgers 673 of the rear housing 60 engaging the first 
outwardly facing recesses 716 of the legs 704 of the actuation button 70, and 
maintaining actuation button 70 in an actuated orientation. Figs. 45B, 45D and 45E 
show the rotation of the plunger locking element 90, which is caused by the inward 

10 displacement of the actuation button 70. 

Figs. 45 A and 45B illustrate the forward displacement of the selectable driving 
assembly 50, accompanied by forward displacement of the syringe 46, which results in 
needle penetration. As seen in the first enlarged portion of Fig. 45 A, when the needle 48 
has fully penetrated the body, the forward displacement of the syringe 46 is stopped by 

15 engagement of flange 47 with protrusions 460 and 462 of the forward housing 40 (Fig. 
45B). The selectable driving assembly 50 continues its forward displacement, thereby 
outwardly bending the first hinged fmgers 506 of the selectable driving assembly 50 
into a space formed by rectangular window 322, and releasing fingers 506 from 
engagement with the flange 47 of the syringe 46. 

20 The third hinged fingers 526 of the selectable drivii^ assembly 50 are inwardly 

displaced by engagement of protrusions 530 and 532 with undercut forward edge 632, 
and the inwardly facing slanted protrusions 528 of selectable driving assembly 50 are 
located adjacent rearwardly facing shoulder 475 of cylindrical portion 474 of the 
plimger 49. The enlarged portion of Fig. 45B shows the rotation of the plunger engaging 

25 protrusion 802 of the plunger locking element 90 such that it no longer prevents the 
forward movement of plunger 49. Fig. 45E shows a slight bend in the resilient leg 820 
of the plimger locking element 90. 

During needle penetration, elastomeric motion damping elements 52 and 54 
. initially engage inclined recesses 618 and then engage interiorly facing protrusions 617. 

30 As will be described hereinbelow, drug delivery follows needle penetration. 

Reference is now made to Fig. 46, which is a simplified assembled view 
illustration of the automatic injection device of Figs. 1 and 27G in a drug delivery 
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operative orientation, to Figs. 47A and 47B, which are respective side and top view 
simplified planar illustrations of the automatic injection device of Fig. 46, and to Figs. 
48A, 48B, 48C, 48D and 48E, which are sectional illustrations taken along respective 
section lines and directions XLVmA - XLVmA, XLVOffi - XLVIIIB, XLVHIC - 
XLVmC, XLVmD - XLVHID and XLVHIE - XLVIIIE in Figs. 47A and 47B. 

As seen in Figs. 27G and 46 - 48E, the selectable driving assembly 50 
continues its forward displacement, such that the inwardly facing slanted protrusions 
528 of the selectable driving assembly 50 engage shoulder 475 of the plunger 49 and 
forwardly displace the plunger 49. The forward displacement of the plunger 49, which 
is illustrated with particular clarity in Fig. 48A, results in injection of a drug into the 
body. 

Reference is now made to Fig. 49, which is a simplified assembled view 
illustration of the automatic injection device of Figs. 1 and 27H in an inmiediate post- 
drug delivery operative orientation, to Figs. 50A and SOB, which are respective side and 
top view simplified planar illustrations of the automatic injection device of Fig. 49, and 
to Figs. 51A, 51B, 51C, 51D and 51E, which are sectional illustrations taken along 
respective section lines and directions LIA - LIA, LIB - LIB, LIC - LIC, LID - LED and 
LEE - LIE in Figs. 50A and SOB. 

As seen in Figs. 27H and 49 - 5 IE, the plunger 49 is fully forwaxdly displaced 
and has reached the forward end of the syringe 46. As seen with particular clarity in the 
enlarged portion of Fig. 51 A, the outwardly facmg protrusions 532 of the third hinged 
fingers 526 of the selectable driving assembly 50, which slid along interiorly facing 
surface 614 of the rear housing 60, now slide along interiorly facing surface 331 of the 
mounting arms 319 of the needle guard element 30, while the inwardly feeing slanted 
protrusions 528 of the third hinged fingers 526 of the selectable driving assembly 50 
continue to engage shoulder 475 of the plunger 49. It is appreciated that forward 
displacement of both plunger 49 and selectable driving assembly 50 is stopped at this 
stage. Drug delivery is complete. 

■ Reference is now made to Fig. 52, which is a simplified assembled view 
illustration of the automatic injection device of Figs. 1 and 271 in its operative 
orientation as it is being disengaged firom the injection site, to Figs. 53A and 53B, 
which are respective side and top view simplified planar illustrations of the automatic 
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injection device of Fig. 52, and to Figs. 54A, 54B, 54C, 54D and 54E, which are 
sectional illustrations taken along respective section lines and directions LIVA - LIVA, 
LIVB - LIVB, Live - LIVC, LIVD - LIVD and LIVE - LIVE in Figs. 53A and 53B. 

As seen in Figs. 271 and 52 - 54E, the user is beginning to disengage the 
5 automatic injection device from his body, thereby enabling the needle guard element 30 
to be forwardly displaced under the force of spring 32. As seen with particular clarity in 
the enlarged portion of Fig. 54A, during the forward displacement of the needle guard 
element 30, the outwardly facing protrusions 532 of the third hinged fingers 526 of the 
selectable driving assembly 50 move along the interiorly facing surfece 331 of the 

10 • ' mounting arms 3 19 of the needle guard element 30, until they pass shoulder 333 in the 
mounting arms 319 of the needle guard element 30. The third hinged fingers 526 of the 
selectable driving assembly 50- snap outwardly once the shoulder 333 of the needle 
guard element 30 has been sufficiently forwardly displaced, thereby causing the 
disengagement of the inwardly facing slanted protrusions 528 of the third hinged fingers 

15 526 of the selectable driving assembly 50 from the shoulder 475 of the plunger 49. At 
this stage, the selectable driving assembly 50 does not engage the plunger 49, and 
selectable driving assembly 50 can continue to be forwardly displaced under the force 
of spring 62, thereby forwardly displacing needle guard element 30. 

Reference is now made to Fig. 55, which is a simplified assembled view 

20 illustration of the automatic injection device of Figs. 1 and 27J in a needle protected 
operative orientation, to Figs. 56A and 56B, which are respective side and top view 
simplified planar illustrations of the automatic injection device of Fig. 55, and to Figs. 
57A, 57B, 57C, 57D and 57E, which are sectional illustrations taken along respective 
section lines and directions LVHA - LVIIA, LVIIB - LVIIB, LVHC - LVDC, LVHD - 

25 LVnDandLVnE-LVnEinFigs. 56Aand56B. 

As seen in Figs. 27J and 55 - 57E, the selectable driving assembly 50 continues 
to be forwardly displaced imder the force of spring 62, thereby forwardly displacing the 
needle guard element 30. The forward displacement of the needle guard element 30 is 
- terminated by engagement of stop surfaces 328 of the needle guard element 30 with 

30 corresponding inwardly extending shoulders 463 of forward housing 40, at which stage 
the needle 48 is fiilly enclosed by the needle guard element 30 and is locked with 
respect thereto. As seen with particular clarity in the enlarged portion of Fig. 5 7 A, the 
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forward displacement of the selectable driving assembly 50 results in the second hinged 
fingers 516 thereof being positioned forwardly of the flange 47 of the syringe 46. This 
produces the positive locking of the needle 48 with respect to the needle guard element 
30. It is noted that the third hinged fingers 526 cannot be bent inwardly at this stage due 
5 to engagement of inwardly facing slanted protrusions 528 with cylindrical portion 474. 

Reference is now made to Fig. 58, which is a simplified assembled view 
illustration of the automatic injection device of Figs. 1 and 27K in a needle-shield push 
back misuse operative orientation, to Figs. 59A and 59B, which are respective side and 
top view simplified planar illustrations of the automatic injection device of Fig. 5 8, and 

10 - to Figs. 60A, 60B, 60G, 60D and 60E, which are sectional illustrations taken along 
respective section lines and directions LXA - LXA, LXB - LXB, LXC - LXC, LXD - 
LXD and LXE - LXE in Figs. 59A and 59B. 

As seen in Figs. 27K and 58 - 60E, when a user misuses the device and 
rcarwardly displaces the needle guard element 30, the rearward displacement of the 

15 needle guard element 30 results in rearward displacement of the selectable driving 
assembly 50. Shoulders 333 of arms 319 of the needle guard 30 push against protrusion 
532 of the selectable driving assembly 50. Selectable driving assembly 50 is therefore 
forced to imdergo rearward displacement. Due to this rearward displacement of the 
selectable driving assembly 50, the second hinged fingers 516 thereof engage the 

20 forward facing surface of the flange 47 of the syringe 46. Continued rearward 
displacement of the selectable driving assembly 50 results in rearward displacement of 
the syringe 46 and needle 48 together with the selectable driving assembly 50 and the 
needle guard element 30, thereby ensuring that the needle 48 is not exposed at any stage 
following injection. 

25 Reference is now made to Figs. 61 - 85C, which illustrate the constituent 

elements of an automatic injection device constructed and operative in accordance with 

another preferred embodiment of the present invention. 

As seen with particular clarity in Fig. 61, the automatic injection device 

comprises a drug vial 1010, mcluding a body portion 1012, a neck portion 1014 and an 
30 elastomeric seal (not shown). The drug vial 1010 is seated in a drug vial adaptor 1020 

having a septum 1022 associated therewith. A needle guard element 1030, which is 
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positioned by a csompression spring 1032 within a forward end of a forward housing 
1040, is operative to engage, at a front end thereof, the drug vial adaptor 1020. 

A syringe 1046, including a rear flange 1047 and having a hypodermic needle 
1048 integrally formed therewith, is operatively engaged by a plunger 1049. Syringe 
5 1046 and plunger 1049 are preferably located within the forward housing 1040. Syringe 
1046 may be a conventional syringe, such as a commercially available syringe sold 
under the catalog designation BD-Hypak™ or may be any other suitable syringe or 
cartridge. 

Plunger 1049 selectably engages a selectable driving assembly 1050, which 

10 includes a selectable driving element 1051 and a pair of elastomeric motion damping 
elements 1052 and 1054. Selectable driving assembly 1050 is preferably at least 
partially seated within a rear housing 1 060, forward of a main compression spring 1 062, 
also seated within rear housing 1060. The main compression spring 1062 provides 
selectable forward displacement to the selectable driving assembly 1050. Selectable 

15 operation of plunger 1049 by selectable drivmg assembly 1050 causes the plunger 1049 
to inject liquid contents of syringe 1046 through hypodermic needle 1048. 

The rear housing 1060 has associated therewith an actuation button 1070, 
operative to selectably actuate operation of selectable driving assembly 1050. Within 
rear housing 1060 are seated a rear end element 1080, operative to seal the rear end of 

20 the rear housing 1060, and a plunger locking element 1090, cooperative with rear end 
element 1080 and operative to lock the plunger 1049 when liquid contents of the syringe 
1 046 should not be injected through needle 1 048. 

Reference is now made to Fig. 62, which is a simplified pictorial illustration of 
drug vial adaptor 1020 which forms part of the automatic injection device of Fig. 61, to 

25 Figs. 63 A and 63 B. which are respective top and side view simplified planar 
illustrations of the drug vial adaptor of Fig. 62, and to Figs. 64A and 64B, which are 
sectional illustrations taken along respective section lines and directions LXFVA - 
LXIVA and LXrVB - LXrVB in Figs. 63A and 63B. 

As seen in Figs.- 62 - 64B, the drug vial adaptor 1020 includes a generally 

30 circular cylindrical forward facing sleeve 1200, which is configured to generally enclose 
drug vial 1010 (Fig. 61) and is sized such as to render it difficult, if not impossible, to 
remove drug vial 1010 from sleeve 1200, following fiill insertion of the drug vial 1010 
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into the sleeve 1200. Sleeve 1200 is preferably formed with a pair of oppositely placed 
. windows 1202 to enable a user to view the contents of the vial 1010 foUowii^ insertion 
thereof into sleeve 1200. 

It is seen that drug vial adaptor 1020 is preferably side-to-side symmetric about 
5 a longitudinal axis 1203. 

Integrally formed with sleeve 1200 is a generally rectangular cylindrical 
rearward facing sleeve 1204 having first and second curved side walls 1206 and 1208 
and first and second curved edge walls 1210 and 1212. Hinged finger engagement 
portions 1214 and 1216 are integrally formed with edge walls 1210 and 1212 
10 - respectively. Side- walls 1206 and 1208 are formed with respective rearward facing cut 
outs 1218 and 1220. 

Hinged finger engagenient portions 1214 and 1216 each include a generally 
planar portion 1222 having an outwardly curved forward end 1224, defining a finger 
engagement surface 1226, and raised side edges 1228 extending along both sides of 
15 portion 1222. An inwardly facing retaining protrusion 1230 is located on an inwardly 
facing surface of a rearward end 1232 of generally planar portion 1222. A pair of 
integrally formed side hinges 1234 supports planar portion 1222 in an elongate cut out 
1236 formed in each of edge walls 1210 and 1212. 

The forward facing sleeve 1200 includes a forward-most portion 1240 having a 
20 first inner diameter and rearward thereof an intermediate portion 1242 having a second 
inner diameter, less than the first iimer diameter. A shoulder 1244 is defined between 
portions 1240 and 1242. Intermediate portion 1242 is defined by a bulkhead 1246 
having defined at its center a hollow spike 1248 which extends forwardly nearly to 
shoulder 1244. In use, spike 1248 punctures the elastomeric seal of drug vial 1010 (Fig. 
25 61), thereby to enable fluid communication between the interior of drug vial 1010 and 
the interior of syringe 1046 (Fig. 61), via apertures 1250 formed at a forward end of 
spike 1248. This takes place only after the vial adaptor 1020 moves rearwardly along 
axis 1203, enabling fluid communication between the interior of syringe 1046 and 
apertures 1250. 

30 Preferably, a plurality of centering and retaining ribs 1252 are provided along 

an interior facmg surface 1254 of intranediate portion 1242. Ribs 1252 preferably 
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include a forwardly located interiorly facing protrusion 1256 for engaging neck portion 
1014 of drug vial 1010 (Fig. 61). 

Extending rearwardly from bulkhead 1246 into the interior of rearward facing 
sleeve 1204 is a generally cylindrical fluid passageway defining lumen 1258 which 
5 defines at a rearward end thereof a septum receivmg recess 1260 in which septum 1022 
is located. 

Preferably, a plurality of guiding ribs 1262 are provided along interior facing 
surfaces 1264 of side walls 1206 and 1208 and edge walls 1210 and 1212. Additionally, 
a plurality of positioning ribs 1266 extend rearwardly from bulkhead 1246 along 

10 ■ surfaces ; 1264^^f side walls 1206 and 1208. A pair of positioning protrusions 1268 
extend rearwardly from bulkhead 1246 and are adapted to push the needle guard 
element 1030 (Fig. 61) rearwardly during pumping of the vial 1010, which in turn 
disengages the plunger locking element 1090 (Fig. 61) from the plunger 1049 (Fig. 61) 
to enable forward movement of plunger 1049. 

15 Reference is now made to Fig. 65, which is a simplified pictorial illustration of 

needle guard element 1030 which forms part of the automatic injection device of Fig. 
61, to Figs. 66A and 66B, which are respective top and side view simplified planar 
illustrations of the needle guard element of Fig. 65, and to Figs. 67A and 67B, which are 
sectional illustrations taken along respective section lines and dhections LXVIIA - 

20 LXVIIA and LXVnB-LXVnB in Figs. 66A and 66B. 

As will be described hereinbelow in detail, needle guard element 1030 includes 
a pair of restriction elements, which prevent actuation of the device when a user presses 
actuation button 1070 (Fig. 61) when the device is not pressed against the user's body. 
At a forward part of the needle guard element 1030 there is provided a cylmdrical 

25 portion having a front end including a generally circular bore, through which the needle 
passes during injection of the drug. Following mjection, the cyluidrical portion is 
displaced forwardly relative to the needle, thereby covering the needle and preventing 
inadvertent needle pricks. 

As seen in Figs. 65 - 67B, the needle guard element 1030 is preferably an 

30 integrally formed element, preferably injection molded of plastic and preferably has a 
generally cylindrical configuration including a generally tubular portion 1310, having a 
forward facing body engaging svuface 1312 including pairs of concentrically located 


44 


wo 2008/047372 


PCT/IL2007/001258 


ribbed circumferential forward facing ring portions 1314 and 1316. A rearward facing 
internal surface 1317, facing opposite from body engaging surface 13 12, forms a spring- 
seat for spring 1032 (Fig. 61) in cooperation with rearward extensions 1318 of ring 
portions 1316 which assist in locating the spring 1032 on surface 1317. 
5 Needle guard element 1030 includes a pair of symmetric mounting arms 1319 

having rearwardmost ends 1320, arranged symmetrically about a longitudinal axis 1321, 
which, when the automatic injection device is assembled, is coaxial with the 
longitudinal axis 1203 of drug vial adaptor 1020 (Figs. 62 - 64B). Mounting arms 1319 
are symmetric upon rotation about axis 1321 and extend parallel thereto along and 
10 -rearwardly of tubular portion 1310. Each of arms 1319 is formed with a rectangular 
window 1322. 

Each of symmetric mounting arms 1319 is formed with a forward portion 1325 
having formed therein an elongated slot 1326, which extends rearwardly of generally 
tubular portion 1310 to a somewhat curved stop surfece 1328. Stop surface 1328 is 

15 disposed adjacent a forward edge of rectangular window 1322. A widened arm portion 
1330, having an interiorly facing surface 1331, is formed on each of arms 1319. The 
widened arm portion 1330 extends rearwardly along genendly tubular portion 1310 to a 
location rearwardly of rectangular window 1322 and terminates in an inclined surface 
1332 adjacent a shoulder 1333. 

20 Extendmg further rearwardly from a location slightly forwardly of inclined 

surface 1332, is an intermediate arm portion 1334, having an outer surface which is 
disposed sUghtly radially outwardly with respect to longitudinal axis 1321 as compared 
with forward portion 1325. At a rearward end 1336 of intermediate arm portion 1334, 
the thickness of intermediate arm portion 1334 is reduced, and arm 1319 continues 

25 rearwardly at an outwardly inclined portion 1338. Outwardly inclined portion 1338 is 
followed by rearwardmost end 1320 of arm 1319, which has an inwardly facing 
generally trapezoidal protrusion 1340. As will be described hereinbelow, generally 
trapezoidal protrusion 1340 serves as a restriction element, which prevents actuation of . 
the device when a user presses actuation button 1070 (Fig. 61) when the device is not 

30 pressed against the user's body. 

Each of rearward most ends 1320 of arms 1319 terminates in a generally T- 
shaped portion 1342, including a pair of protrusions 1344 having an outwardly inclmed 
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surface 1346. The protrusions 1344 are adapted to enable the release of llie plvinger 
1049 (Fig: 61) from its locked orientation when the drug vial adaptor 1020 (Fig. 62- 
64B) is axially positioned with respect to the forward housing 1040, as shown in Fig. 
86B, as will be explained with further detail hereinbelow. 

Reference is now made to Fig. 68, which is a simplified pictorial illustration of 
forward housing 1040 which forms part of the automatic injection device of Fig. 61, to 
Figs. 69A and 69B, which are respective top and side view simplified planar 
illustrations of the forward housing of Fig. 68, and to Figs. 70A, 70B and 70C, which 
are sectional illustrations taken along respective section lines and directions LXXA - 
LXXA; LXXB - LXXB and LXXC - LXXC in Figs. 69A and 69B. 

As will be described hereinbelow in detail, the forward housing 1040 includes 
at a forward portion thereof, two pairs of recesses 1401, adapted to receive the retaining 
protrusions 1230 of the finger engagement portions 1214 and 1216 of the drug vial 
adaptor 1020 (Figs. 62 - 64B). At a rear end of the forward housing 1040 is a cutout 
portion 1403 adapted to acconunodate the actuation button 1070 (Fig. 61). 

As seen in Figs. 68 - 70C, the forward housing 1040 preferably is an integrally 
formed element, preferably injection molded of plastic and preferably has a generally 
cylindrical configuration arranged along a longitudinal axis 1405, which, when the 
automatic injection device is assembled, is coaxial with longitudinal axes 1203 (Figs. 62 
- 64B) and 1321 (Figs. 65 - 67B). Forward housing 1040 includes a generally tubular 
rear portion 1410, having an open back and formed with a pair of top-to-bottom 
symmetric snap fit engagement sockets 1412 which receive protrusions of the rear 
housing 1060 (Fig. 61) during factory assembly of the automatic injection device. 

Forward of tubular rear portion 1410 and rearwardly of the recesses 1401 are 
formed a pair of top-bottom symmetric windows 1414, which allow the syringe and 
drug content thereof to be viewed when the automatic injection device is assembled, 
during use thereof and otherwise. A pair of outer side surfaces 1416 of forward housing 
1040 have corresponding inner side surfaces 1421 each of which defmes a plurality of 
longitudinally extending ribs 1422, 1424, 1426 and 1428 which are used to slidably 
guide the needle guard element 1030 (Figs. 65 - 67B) during axial movement thereof. 

Inner facing protrusions 1430 define a rearward facing spring seat 1431 for 
sprii^ 1032 (Fig. 61). Inner facing protrusions 1430 are also operative to slidably 


46 


wo 2008/047372 


PCT/IL2007/001258 


support syringe 1046 (Fig. 61) and to slidably guide actuation aims of selectable driving 
assembly 1050 (Fig. 61). 

Inner top and bottom surfaces 1432 and 1434 define respective pairs of ribs 
1436 and 1438 which are operative to slidably rotationally orient the syringe 1046 (Fig. 
5 61) about axis 1405 during axial movement of the syringe 1046. As best seen in Fig. 
70A, inner facing protrusions 1430 defme at rearward facing portions thereof 
protrusions 1460 and 1462 which form a stop for flange 1047 (Fig. 61), thus limiting the 
forward movement of the syringe 1046 (Fig. 61). 

Inner side surface 1421. extends forwardly to an inwardly extending shoulder 
10 1463 . from which extends an iimer surface 1464 which extends to a forward edge 1465 
of forward housing 1040. Shoulder 1463 defines a stop which limits the forward 
movement of needle guard element 1030 (Figs. 65 - 67B) relative to forward housing 
1040. 

As seen in Fig. 61, plunger 1049 includes a threaded protrusion 1470, which 

15 threadably engages a corresponding threaded socket (not shown) formed in a rear 
surface of a resilient piston 1471 which sealingly engages the interior of springe 1046. 
Rearwardly of threaded protrusion 1470 is a generally circular cylindrical portion 1472 
having a first cross sectional radius, followed by a relatively short circular cylindrical 
portion 1474 having a second cross sectional radius greater than the first radius and 

20 defining a rearward facing shoulder 1 475 . 

Rearward of portion 1474 is a third generally circular cylindrical portion 1476 
having a third cross sectional radius, generally equal to the first radius. Rearwardly of 
portion 1476 is formed a toothed portion 1477, each tooth 1478 thereof having a 
generally transverse forwardly facing portion 1480 and a slanted rearwardly facing 

25 portion 1482. The particiilar shape of the teeth of toothed portion 1477 enables rearward 
movement of the plimger 1049 at any time, and requires a specific configuration of the 
device in order to enable forward movement of the plunger 1049. 

Plunger 1049 is preferably symmetrically disposed about a longitudinal axis 
1484, which, when the automatic injection device is assembled, is coaxial with 

30 longitudinal axes 1203 (Figs. 62 - 64B), 1321 (Figs. 65 - 67B) and 1405 (Figs. 68 - 
70C). 
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Reference is now made to Fig. 71, which is a simplified pictorial illustration of 
selectable driving assembly 1050 which forms part of the automatic injection device of 
Fig. 61, to Figs. 72A and 72B, which are respective top and side view simplified planar 
illustrations of the selectable driving assembly of Fig. 71, and to Figs. 73A and 73B, 
5 which are sectional illustrations taken along respective section lines and directions 
LXXmA - LXXIHA and LXXmB - LXXIIIB in Figs. 72A and 72B. 

The selectable driving assembly 1050 includes selectable driving element 1051 
and elastomeric motion damping elements 1052 and 1054. Selectable driving element 
1051 includes a rearward facing generally cylindrical portion 1500 and a pair of 
10 : longitudinal arms 1502. At a forward end 1504 of each of the longitudinal arms 1502 
- there is provided a first hinged finger 1506 having formed thereon a pair of inwardly 

facing protrusions 1508 and 1510. The inwardly facing protrusions 1508 and 1510 are 
adapted to engage the flange 1047 of syringe 1046 (Fig. 61) to retain it in position 
during the stages shown in Figs. 86A - 86F and to control its forward movement during 
15 actuation of the device. Opposite protrusions 1508 and 1510, on an outer facing siuface 
of fu:st hinged fmger 1506, are formed a pair of outwardly facing generally trapezoidal 
protrusions 1512 and 1514. It is seen that protrusion 1512 extends outwardly to a 
greater degree than does protrusion 1514. 

Rearwardly of first hinged finger 1506 on each of longitudinal arms 1502 is a 
20 second hinged finger 1516, having an inwardly facing protrusion 1518, which is adapted 
to rearwardly displace the syringe 1046 (Fig. 61) following injection, when the needle 
guard element 1030 (Figs. 65 - 67B) is rearwardly displaced. 

Generally alongside and parallel to second hinged fingers 1516 there are 
formed third hinged fingers 1526, each including an inwardly facing slanted protrusion 
25 1528 operative to forwardly displace the plunger 1049 (Fig. 61) during injection, and a 
pair of outwardly facing protrusions 1530 and 1532, which are operative to inwardly 
bend the third hinged fingers 1 526 during actuation and which engage the needle guard 
element 1030 (Figs. 65 - 67B) and are operative to displace it forwardly as soon as the 
device disengages the user's body. 
-30 The cylindrical portion 1500 of the selectable driving element 1051 includes 

protrusions 1540 on opposite sides thereof, which are adapted to maintain the selectable 
driving, assembly 1050 in place when the device is in its storage position, by abutting 
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against the actuation button 1070 (Fig. 61). The cylindrical portion 1500 also has seated 
therein motion damping elements 1052 and 1054 which engage an internal surface of 
the rear housing 1060 (Fig. 61), and thus are operative to slow the forward movement of 
the selectable driving assembly 1050, thereby slowing the forward movement of the 
5 syringe 1046 (Fig. 61) and plunger 1049 (Fig. 61) during injection. 

As seen in Figs. 71 - 73B, the selectable driving element 1051 preferably is an 
integrally formed element, preferably injection molded of plastic and preferably has a 
generally cylindrical configuration including generally cylindrical portion 1500, which 
has an open back Longitudinal arms 1502 are preferably symmetric actuation arms and 
10 extend forwardly of cylindrical portion 1500 parallel to a longitudinal axis 1560, which, 
when -the automatic injection device is assembled, is coaxial with longitudinal axes 
1203 (Figs. 62 - 64B), 1321 (Figs. 65 - 67B), 1405 (Figs. 68 - 70C) and 1484 (Fig. 61). 
Arms 1502 are symmetric upon rotation about axis 1560, and each has a generally 
curved cross section. 

15 An interior generally cylindrical surface 1570 of cylindrical portion 1500 

terminates at a forward end of cylindrical portion 1500 at a shoulder 1572, forwardly of 
which is an opening 1574 through which extends plunger 1049 (Fig. 61). Shoulder 1572 
defines a spring seat for spring 1062 (Fig. 61). 

Reference is now made to Fig. 74, \\iiich is a simplified pictorial illustration of 

20 rear housing 1060 which forms part of the automatic injection device of Fig. 61, to Figs. 
75A and 75B, which are respective top and side view simplified planar illustrations of 
the rear housing of Fig. 74, and to Figs. 76A, 76B and 76C, which are sectional 
illustrations taken along respective section lines and directions LXXVIA - LXXVIA, 
LXXVIB - LXXVIB and LXXVIC - LXXVIC in Figs. 75A and 75B. 

25 As seen in Figs. 74 - 76C, the rear housing 1060 is preferably an integrally 

formed element, preferably injection molded of plastic and preferably has a generally 
cylindrical configuration arranged about a longitudinal axis 1603, which, when the 
.automatic injection device is assembled, is coaxial with longitudinal axes 1203 (Figs. 62 
- 64B), 1321 (Figs. 65 - 67B), 1405 (Figs. 68 - 70C), 1484 (Fig. 61) and 1560 (Figs. 71 

30 - 73B). The rear housing 1060 includes a tube 1610, which includes a forward portion 
1612 having an interiorly facing surface 1614 including four generally equally spaced, 
longitudinally extending, guiding ribs 1616. Also formed on interiorly facing surface 
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1614 are a pair of interiorly facing protrusions 1617 whose width tapers in a forwardly 
facing direction to a point, thus defining a generally triangular engagement surface for 
elastomeric motion damping elements 1052 and 1054 (Fig. 61). Disposed adjacent the 
wide end of each of protrusions 1617 are an inclined recess 1618 and a cylindrical 
recess 1619, which serve to guide elastomeric motion damping elements 1052 and 1054 
upstream of their engagement with protrusions 1617. 

Formed on a pair of generally equally spaced exteriorly facing surfaces 1620 
and 1621 of tube 1610 are respective generally rectangular outwardly protruding fi-ames 
1622 and 1624. Further protrusions 1626 and 1628 are located interiorly of fiames 1622 
and 1624 respectively and -centered adjacent rearward ends thereof. Protrusions 1626 
and 1628 are accommodated in snap fit engagement sockets 1412 of the forward 
housing 1040 (Figs. 68 - 70C) during factory assembly of the device, and thereby 
maintain the connection between the rear housing 1060 and the forward housing 1040. 
Formed in tube 1610 adjacent a rearward end thereof are a pair of side cutouts 1630 
each having an undercut forward edge 1632. Disposed forwardly of each of edges 1632 
is a generally rectangular outwardly facing protrusion 1634. 

Integrally formed with tube 1610 and partially overlapping a rearward portion 
thereof is a generally cylindrical rearward housing surface portion 1640 including first 
and second generally rectangular side surface portions 1642, intermediate surface 
portions 1644, a top surface portion 1646 and a bottom surface portion 1648. At its 
rearward end, tube 1610 is formed with a transverse ciirved recess 1650. Rearwardly of 
recess 1650 is a generally cylindrical portion 1660. 

Disposed rearwardly of portion 1660 is a wall 1662 which connects tube 1610 
to surface 1646. Adjacent surfaces 1644 and 1646, the wall 1662 is generally 
perpendicular to tube 1610 and to surfaces 1644 and 1646. Adjacent surface 1648, the 
wall includes a perpendicTilar portion 1664 and a tapered portion 1666. An opening 
1668 in wall 1662 communicates with a voluriie disposed between cylindrical portion 
1660 and surface 1646. 

Four elongate tracks 1670, disposed alongside curved recess 1650 between 
tube 1610 and surfaces 1642, preferably each having a generally U-shaped cross 
section, define a pair of guiding tracks for actuation button 1070 (Fig. 61). A pair of rear 
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end element retaining portions 1672 are located rearwardly of tracks 1670 for 
engagement with rear end element 1 080 (Fig 61). 

Between each pair of tracks 1670 there is disposed a flexible biasing finger 
1673 for engagement with actuation button 1070 (Fig. 61). 
5 Extending between each of forwardly disposed tracks 1670 and a 

corresponding rectangular side surfece 1642 are a pair of transverse portions 1674 and 
1675 which guide a corresponding aim 1319 (Figs. 65 - 67B) of needle guard element 
1030. 

Reference is now made to Fig. 77A and 77B, which are respective front and 
10 • back view simplified pictorial illustrations of actuation button 1070 which forms part of 
- the automatic -injection device of Fig. 61, to Figs. 78A and 78B, which are respective 
top and side view simplified planar illustrations of the actuation button of Figs. 77A and 
77B, and to Figs. 79A and 79B, which are sectional illustrations taken along respective 
section lines and directions LXXIXA - LXXEXA and LXXEXB - LXXKB in Figs. 78A 
15 and78B. 

The actuation button 1070 has the general configuration of a side-to-side 
symmetric arch and includes a central portion 1700 having a top finger engagement 
surface 1702, and a pair of generally rectangular legs 1704. Each of legs 1704 includes 
fu"St and second generally trapezoidal forwardly directed protrusions 1708 and 1710 and 

20 first and second generally trapezoid rearwardly directed protrusions 1712 and 1714, 
vAdch are adapted to be seated in correspondingly configured tracks 1670 (Figs. 74 - 
76C) of the rear housing 1060. Intermediate the forwardly directed protrusions 1708 and 
1710 and rearwardly directed protrusions 1712 and 1714, each leg 1704 includes first 
and second outwardly facing recesses 1716 and 1718, which are adapted to engage the 

25 flexible biasing fmgers 1673 (Figs. 74 - 76C) of the rear housmg 1060 and thereby 
maintain the actuation button 1070 in either its storage state or its activated state. 

Adjacent the forwardly directed protrusions 1708 and 1710 and rearwardly 
directed protrusions 1712 and 1714 on each leg 1704 there is provided a generally L- 
shaped transverse outwardly facing protrusion 1 720 with respect to which the generally 

30 trapezoidal protrusions 1340 (Figs. 65 - 67B) of the needle guard element 1030 are 
oriented prior to actuation of the device, so as to prevent premature actuation of the 
device. The L-shaped transverse outwardly facing protrusions 1720 additionally prevent 
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the downward displacement of the actuation button 1070 when the device is not pressed 
agaiast the user's body and the needle guard element 1030 (Figs. 65 - 67B) is not 
rearwardly displaced. 

Each of the legs 1704 additionally includes a rearward facing surface 1722, 
5 against which protrusion 1540 (Fig. 71 - 73B) of the selectable driving assembly 1050 
abuts prior to actuation of the device. 

During downward displacement of the actuation button 1070 and resulting 
actuation of the device, the plunger locking element 1090 (Fig. 61) abuts against a 
bottom surface 1726 of the central portion 1700, generally imderlying the top finger 
1 0 engagement surface 1 702. 

Reference is now made to Fig. 80, which is a simplified pictorial illustration of 
plunger locking element 1090 which forms part of the automatic injection device of Fig. 
61, to Figs. 81A, 81B, 81C, 81D and 81E, which are respective top, left side, right side, 
bottom and front view simplified planar illustrations of the plunger locking element of 
15 Fig. 80, and to Figs. 82A and 82B, which are sectional illustrations taken along 
respective section lines and directions LXXXUA - LXXXQA and LXXXUB - 
LXXXriB inFig. 81 A. 

The plunger locking element 1090 is preferably an integrally formed element, 
preferably injection molded of plastic and includes an upright back portion 1 800 having 
20 at a central bottom region thereof a plimger engaging protrusion 1802 having a curved 
bottom facing edge surface 1804 which engages the teeth 1478 of toothed portion 1477 
(Fig. 61) of the plunger 1049 and thus prevents the plunger 1049 from moving forward. 

An actuation buttoii engagement surface 1806 is provided on a forwardly 
extending protrusion 1808 of the top portion of the plunger locking element 1090. The 
25 actuation button engagement surface 1806 is engaged by the actuation button 1070 
(Figs. 77 - 79B) and is rotated thereby about an axis 1810, extending perpendicular to 
axis 1603 of rear housing 1060 (Figs. 74 - 76B), during actuation of the device, thereby 
releasing the locking of the plunger 1049 (Fig. 61). 

A pair of forwardly facing protrusions 1812, each having a curved forward end 

30 1814, define axis 1810 about which the plunger locking element 1090 rotates during 
actuation of the device. These protrusions are adapted to be seated in corresponding 
hemispherical recesses in the rear end element 1080 (Fig. 61). 


wo 2008/047372 


PCT/IL2007/001258 


A resilient leg 1820 extends downwardly from back portion 1800, generally 
alongside one of the forwardly facing protrusions 1812 and constantly urges the plunger 
locking element 1090 to rotate about axis 1810 to a configuration in which the plunger 
1049 (Fig. 61) is locked. When the plunger locking element 1090 is rotated about axis 
5 1810, the resilient leg 1820 abuts against a forward facing protrusion of the rear end 
element 1080 (Fig. 61) and the plunger 1049 is released. 

A pair of downward facing protrusions 1 822, each having a slanted forwardly 
facing surface 1824, a generally planar bottom surface 1826, and a generally planar 
rearwardly facing surface 1828, are formed on either of forwardly facing protrusions 
-.'10 rl812 of the plunger locking element 1090. During operation of the device, such as 
during the injection stage, generally T-shaped portions 1342 (Figs. 65 - 67B) of needle 
guard element 1030 abut against slanted forwardly facing surfaces 1824 of protrusions 
1822, causing rotation of the plunger locking element 1090 about axis 1810, and 
thereby releasing the plui^er 1049 (Fig. 61). 

15 Reference is now made to Fig. 83, which is a simplified pictorial illustration of 

rear end element 1080 which forms part of the automatic injection device of Fig. 61, to 
Figs. 84A and 84B, which are respective top and side view simplified planar 
illustrations of the rear end element of Fig. 83, and to Figs. 85A, 85B and 85C, which 
are sectional illustrations taken along respective section Imes and directions LXXXVA - 

20 LXXXVA, LXXXVB - LXXXVB and LXXXVC - LXXXVC in Figs. 84A and 84B. 

The rear end element 1080 includes a. generally cylindrical forward portion 
1900 terminating rearwardly in a generally planar rearward portion 1902. Cylindrical 
forward portion 1900 and rearward portion 1902 together define a rearward spring seat 
for spring 1062 (Fig. 61). The cylindrical portion 1900 includes a central bore 1903 

25 which is adapted to accommodate the plunger 1049 (Fig. 61). Extending forwardly from 
planar rearward portion 1902 alongside cylindrical portion 1900 are a parr of resilient 
fingers 1904 each including an outwardly facing hook type protrusion 1906. The 
resilient fmgers 1904 are adapted to engage corresponding rear end element retaining 
portions 1672 (Fig. 74 - 76C) in rear housing 1060 and to maintain secure engagement 

30 ofthe rear end element 1080 thereto. 

Generally planar rearward portion 1902 defmes a cut out 1908 which is 
adapted to accommodate forwardly extending protruision 1808 of the plunger locking 
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element 1090 (Figs. 80 - 82E). Adjacent resilient fingers 1904 are a pair of partially 
semicircular recesses 1910, which define the location of axis 1810 about which the 
plunger locking element 1090 (Fig. 61) rotates, and which accommodate curved 
forward ends 1814 of protrusions 1812 of plunger locking element 1090. Rearward 
5 portion 1902 also includes a forwardly facing protrusion 1912 which is adapted to 
engage the resilient leg 1820 of plunger lockmg element 1090. 

Reference is now made to Figs. 86A, 86B, 86C, 86D, 86E, 86F, 86G, 86H, 861, 
86J, 86K and 86L, which are simplified pictorial illustration of various stages of typical 
use of the automatic injection device of Fig. 61. 

10 ; - . Fig. 86A illustrates insertion of vial 1010 into vial adaptor 1020, which forms 

part of the automatic injection device of Fig. 61. Fig. 86B shows the vial 1010 fully 
inserted into vial adaptor 1020, it being appreciated that removal of the vial 1010 fi-om 
vial adaptor 1020 following fiill insertion thereof is very difficult or impossible. It is 
fiorther appreciated that insertion of vial 1010 into vial adaptor 1020 causes vial adaptor 

15 1020 to be displaced in a rearward direction indicated by an arrow 1960 in Fig. 86A, 
with respect to the remainder of the automatic injection device of Fig. 61. 

Fig. 86C shows liquid from vial 1010 being drawn into syringe 1046. This is 
achieved by a user, holding the automatic injection device of Fig. 61 in a generally 
vertical orientation as shown, pulling the plunger 1049 in a direction indicated by an 

20 arrow 1962, downward in the sense of Fig. 86C and rearward in the sense of Fig. 61. 
During this procedure, the user sees the amount of liquid in the syringe 1046 via 
windows 1414 in forward housing 1040. It is appreciated that at this stage, the plunger 
1049 can be displaced by the user in a direction opposite to that indicated by arrow 
1962. 

25 Fig. 86D illustrates removal of the vial adaptor 1020, containing vial 1010, 
fi:om the forward housing 1040, by first pressing inwardly on finger engagement 
portions 1214 and 1216 as indicated by arrows 1964 and 1966 respectively and then 
pulling vial adaptor 1020 in a direction indicated by an arrow 1968. It is appreciated that 
at this stage, here termed a ready to inject stage, following removal of the vial adaptor . 

30 1020 fi'om the forward housing 1040, the plunger 1049 caimot be displaced by the user 
in a direction opposite to that indicated by arrovv 1962 (Fig. 86C). 
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Txjming now to Fig. 86E, it is seen that a user is emplojdng the automatic 
. ' injection device to inject a liquid into his body. As illustrated in enlargement 1970, it is 
seen that by pressing the automatic injection device against his body, in a direction 
indicated by an arrow 1972, the user causes needle guard element 1030 to be pushed in 
5 a direction indicated by an arrow 1974, rearwardly with respect to forward housing 
1040. This rearward motion unlocks actuation button 1070, such that when the user 
presses on the actuation button 1070, as indicated by an arrow 1976 in enlargement 
1 978, the actuation button 1 070 is operative to initiate injection. 

As seen in Fig. 86F, if for any reason the user, prior to pressing the actuation 
- 10 -' button -1070^ removes the automatic injection device from pressed engagement with his 
- - body, as indicated by arrow 1980, the needle guard element 1030 is forwardly displaced 
in the direction indicated by arrow 1982 and returns to its initial position as shown in 
Fig. 86D. This forward displacement of the needle guard element 1030 re-locks the 
actuation button 1070, such that even if tite user were to press on the actuation button 
15 1070 injection would not be initiated until the automatic injection device is again 
pressed against his body. At this stage, the user can proceed as described hereinabove 
with reference to Fig. 86E. 

Fig. 86G illustrates that, during mjection, responsive to user operation of the 
actuation button 1070, the syringe 1046 moves forwardly in a direction indicated by an 
20 arrow 1984 causing the needle 1048 of syringe 1046 to penetrate the user's body and 
subsequently inject liquid mto the user's body, as shown in Fig. 86H. It is noted that as 
the injection of the liquid proceeds, the plunger 1049 moves forwardly relative to 
syringe 1046 and to the remainder of the injection device, as indicated by an arrow 1986 
in Fig. 86H. Fig. 861 shows completion of the injection of the liquid, with the plunger 
25 1049 being in a fiilly forward orientation relative to the remainder of the injection 
device. 

As seen in Fig. 8 6 J, following completion of the injection of the liquid, the user 
retracts the injection device slightly from his body, as indicated by an arrow 1988, 
causing corresponding retraction of needle 1048 from his body and corresponding 
30 extension of needle guard element 1030 forwardly with respect to the forward housing 
1040, as indicated by an arrow 1990. Fig. 86K shows the injection device fully 
disengaged from the user's body and the needle guard 1030 in a frilly extended 
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orientation relative to the forward housing 1040, fully covering the needle 1048 and 
generally preventing finger engagement with the needle 1048. 

Fig. 86L shows that retraction of the needle guard element 1030 is such that 
even if a user pushes the needle guard element 1030 rearwardly as indicated by an 
arrow 1992, the needle guard element 1030 causes the needle 1048 to be retracted, in a 
direction indicated -by an arrow 1994, to the same extent, such that engagement of a 
user's finger with the tip of needle 1048 is prevented. 

Reference is now made to Fig. 87, which is a simplified assembled view 
illustration of the automatic injection device of Figs. 61 and 86A in a pre-use operative 
orientation, to Figs. 88A and 88B, which are respective side and top view simplified 
planar illustrations of the automatic injection device of Fig. 87, and to Figs. 89A, 89B, 
89C, 89D and 89E, which are sectional illustrations taken along respective section lines 
and directions LXXXIXA - LXXXIXA, LXXXIXB - LXXXIXB. LXXXKC - 
LXXXEXC, LXXXIXD - LXXXIXD and LXXXDCE - LXXXKE in Figs. 88A and 
88B. 

As seen in Figs. 86A and 87 - 89E, the vial adaptor 1020 is maintained in 
engagement with the forward housing 1 040 by engagement of inwardly facing retaining 
protrusions 1230 with forward recesses 1401. 

Figs. 89A and 89C show that the protrusion 1720 of the actuation button 1070, 
is oriented with respect to the generally trapezoidal protrusions 1340 of the needle guard 
element 1030, so as to prevent depression of the actuation button 1070. Additionally, 
abutment of protrusion 1720 against generally trapezoidal protrusions 1340 prevents 
forward displacement of needle guard element 1030 relative to forward housing 1040 
against the urging of spring 1032. 

Furthermore, the flexible biasing fingers 1673 of the rear housing 1060 engage 
corresponding second outwardly facing recesses 1718 of the actuation button 1070, and 
maintain it in the storage orientation shown in Fig. 87. 

Fig. 89D shows the T-shaped protrusions 1342 of the needle guard element 
1030 spaced from the slanted forwardly facing surfaces 1824 of the downward facing 
protrusions 1822 of the plunger locking element 1090. 

The enlarged portion of Fig. 89B shows the plunger engaging protrusion 1 802 
of the plunger locking element 1090 in a locking orientation with respect to plunger 
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1049. Fig. 89E shows the resilient leg 1820 of the plunger locking element 1090 
engaging the forwardly facing protrusion 1912 of the rear end element 1080. 

As seen in Figs. 87 - 89E, in a pre-use operative orientation of the automatic 
injection device which is suitable for storage, the rear housing 1060 is joined to the 
forward housing 1040 by snap fit engagement of protrusions 1626 and 1628 of rear 
housing 1060 in the snap fit engagement sockets 1412 formed in the forward housing 
1040. 

As seen with particular clarity in the enlarged portion of Fig. 89A, the 
selectable driving assembly 1050 is retained in its axial position by engagement of 
rearward facing sauface 1722 of the actuation button 1070 with protrusion 1540 of the 
selectable driving assembly 1050. In this arrangement, spring 1062 is in a relatively 
compressed state arid is held in that state by the selectable driving assembly 1050. 

The syringe 1046 is retained in a retracted orientation by engagement of flange 
1047 thereof with inwardly facing protrusions 1508 and 1510 formed in respective first 
hinged fmgers 1506 of each of symmetric actuation arms 1502 of selectable driving 
assembly 1050. 

It is appreciated that when the automatic injection device is in its orientation 
shown in Figs. 87 - 89E, needle 1048 does not pierce septum 1022. 

Reference is now made to Fig. 90, which is a simplified assembled view 
illustration of the automatic injection device of Figs. 61 and 86B in a vial connection 
orientation, to Figs. 91 A and 91B are respective side and top view simplified planar 
illustrations of the automatic injection device of Fig. 90, and to Figs. 92A, 92B, 92C, 
92D and 92E, which are sectional illustrations taken along respective section lines and 
directions XCIIA - XCIIA, XCIIB - XCIB, XCHC - XCHC, XCIID - XCIID and 
XCnE - XCnE in Figs. 91A and 91B. 

As seen in Fig. 86B and Figs. 90 - 92E, the vial 1010 is fully inserted m the 
vial adaptor 1 020, causing the vial adaptor 1 020 to be displaced fully rearwardly 
relative to the forward housing 1040. The vial adaptor 1020 is maintained in place by 
engagement of inwardly facing retaining protrusions 1230 with rearward recesses 1401. 
The interior of vial 1010 is in fluid flow commimication with the interior of syringe 
1 046 via needle 1 048 which extends through septum 1 022. 
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As seen in Fig. 92 A, the rearward displacement of vial adaptor 1020 results in 
engagement between positioning protrusions 1268 of the vial adaptor 1020 and the body 
engaging surface 1312 of the needle guard element, which causes the needle guard 
element 1 030 to be rearwardly displaced relative to forward housing 1 040. 
5 Fig. 92D shows that the rearward displacement of the needle guard element 

1030, causes the T-shaped protrusions 1342 thereof to push the downward facing 
protrusions 1822 of the plunger locking element 1090 thereby causing rotation of the 
plunger locking element 1090 about axis 1810. The enlarged portion of Fig. 92B shows 
the rotation of the plunger engaging protrusion 1802 of the plunger locking element 

10 -1090 about axis 1810 such that it does not engage the plunger 1049. Fig. 92E shows a 
slight bend in the resilient leg 1820 of the plunger locking element 1090 resulting from 
rotation thereof about axis 1810. 

As seen in Fig. 92A and Figs. 92C - 92D, the extent of rearward displacement 
of the needle guard element 1030 is selected such that the protrusion 1720 of the 

13 actuation button 1070 is still oriented with respect to the generally trapezoidal 
protrusions 1340 of the needle guard element 1030, so as to prevent depression of the 
actuation button 1070. 

Reference is now made to Fig. 93, which is a sunplified assembled view 
illustration of the automatic injection device of Figs. 61 and 86C in a vial pimiping 

20 orientation, to Figs. 94A and 94B, which are respective side and top view simplijBed 
planar illustrations of the automatic injection device of Fig. 93, and to Figs. 95A, 95B, 
95C, 95D and 95E, which are sectional illustrations taken along respective section lines 
and directions XCVA - XCVA, XCVB - XCVB, XCVC - XCVC, XCVD - XCVD and 
XCVE - XCVE in Figs. 94A and 94B. 

25 As seen in Figs. 86C arid 93 - 95E, the plunger 1049 is rearwardly displaced, 

tbereby drawing liquid from the interior of vial 1010 into the syringe 1046 via needle 
1048. The enlarged portion of Fig. 95B clearly illustrates that the plunger engaging 
protrusion 1802 of the plunger locking element 1090 is located above one of the teeth 
1478 of the toothed portion 1477 of the plunger 1 049. 

30 Reference is now made to Fig. 96, which is a simplified assembled view 

illustration of the automatic injection device of Figs. 61 and 86D in a drug vial adaptor 
removal orientation, to Figs. 97A and 97B, which are respective side and top view 
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simplified planar illustrations of the automatic injection device of Fig. 96, and to Figs. 
98A, 98B, 98C, 98D and 98E, which are sectional illustrations taken along respective 
section lines and directions XCVUIA - XCVIUA, XCVmB - XCVIUB, XCVmC - 
XCVmC, XCVIUD - XCVmD and XCVIUE - XCVUIE m Figs. 97A and 97B. 
5 As seen in Figs. 86D and 96 - 98E, the vial adaptor 1020 is removed from the 

forward housing 1040 by a user pressing the fmger engagement surfaces 1226 of vial 
adaptor 1020 which disengages inwardly facing retaining protrusions 1230 from 
rearward recesses 1401 . The disengagement of the vial adaptor 1020 from the remainder 
of the injection device enables the needle guard element 1030 be forwardly displaced 

10 under the urgjng .of spring 1032, and the T-shaped protrusions 1342 stop pushing the 
downward facing protrusions 1822 of the plunger locking element 1090. The plunger 
locking element 1090 rotates about axis 1810 back to its orientation shown in Figs. 87 - 
89E under the urging of the resilient leg 1 820. 

As seen in Fig. 98B, the plunger locking element 1090, once returned to its 

15 orientation shown in Figs. 87 - 89E, locks plunger 1049 by engagement of plunger 
engaging protrusion 1802 with teeth 1478 of toothed portion 1477 of the plunger 1049, 
thereby preventing forward displacement of the plunger 1049 by a user. Fig. 98E shows 
that the resilient leg 1820 of the plunger locking element 1090 returns to its orientation 
shown in Figs. 96 - 98E in which it is not bent and is located adjacent the forwardly 

20 feeing protrusion 1912 of the rear end element 1080. 

Reference is now made to Fig. 99, which is a simplified assembled view 
illustration of the automatic injection device of Figs. 61 and 86E m an actuated 
operative orientation, to Figs. lOOA and lOOB, which are respective side and top view 
simplified planar illustrations of the automatic injection device of Fig. 99, and to Figs. 

25 lOlA, lOlB, lOlC, lOlD and lOlE, which are sectional illustrations taken along 
respective section lines and directions CIA - CIA, CIB - CIB, CIC - CIC, CK) - CID 
and CIE - CIE m Figs. 1 OOA and 1 OOB. 

As seen in Figs. 86E and 99 - 10 IE, the user pushes the automatic injection 
device against his body, thereby rearwardly displacing the needle guard element 1030 

30 relative to the forward housing 1040. As seen with particular clarity in Figs. lOlA - 
10 ID, the rearward displacement of the needle guard element 1030 results in rearward 
displacement of the generally trapezoidal protrusions 1340 thereof, which no longer are 
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oriented with respect to the L-shaped transverse outwardly facing protrusions 1720 of 
the arms of the actuation button 1070 so as to prevent actuation. Thus, the actuation 
button 1070 is free to be pressed by a user. Until the actuation button 1070 is actually 
pressed by the user, the flexible biasing fmgers 1673 of the rear housii^ 1060 still 
5 engage corresponduig second outwardly facing recesses 1718 of the legs 1704 of the 
actuation button 1070, maintaining it in the "ready to inject" stage. 

As seen particularly in the enlarged portion of Fig. 101 A, the rearward 
displacement of needle guard element 1030 with respect to the remainder of the 
automatic injection device, riesulting from engagement of the needle guard element 1030 

10 . with an injection site on abody, compresses spring 1032. The rearward displacement of 
the needle guard element 1030 is limited by engagement of the forward feeing edge of 
forward portion 1612 of rear housing 1060 with shoulders 1333 of arms 1319 of the 
needle guard element 1030. As seen in Fig. lOlD, the rearward displacement of the 
needle guard element 1030 causes the T-shaped protrusions 1342 thereof to be further 

15 rearwardly displaced, such that they now are placed rearwardly of planar rearwardly 
facing surface 1828 of downward facing protrusions 1822 of the plunger locking 
element 1090. It is noted that during this rearward displacement from the orientation of 
Fig. 98D to the orientation of Fig. 10 ID, the plunger locking element 1090 is 
temporarily rotated out of locking engagement with the plunger 1049, as illusfrated in 

20 Fig. 95D and described hereinabove in the context of vial pumping. This transitional 
disengagement is normally imperceptible to the user: In the orientation of the needle 
guard element 1030 shown in Figs. 99 - lOlE, pressing of button 1070 actuates the 
automatic injection device. 

Reference is now made to Fig. 102, which is a simplified assembled view 

25 illustration of the automatic injection device of Fig. 61 in the orientation described 
hereinabove with reference to Fig. 86F, where prior to pressing the actuation button 
1070, the user removes the automatic injection device from pressed engagement vnth 
his body, as indicated by arrow 1980 (Fig. 86F), to Figs. 103 A and 103B, which are 
respective side and top view simplified planar illustrations of the automatic injection 

30 device of Fig. 102, and to Figs. 104A, 104B, 104C, 104D and 104E, which are sectional 
illustrations taken along respective section lines and directions CFVA - CIV A, CIVB - 
CrVB, CrVC - CrVC, CIVD - CIVD and GIVE - GIVE in Figs. 1 03A and 103B. 
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As seen in Figs. 86F and 102 - 104E, as the user displaces the automatic 
injection device away from his body, spring 1032 forwardly displaces the needle guard 
element 1030 relative to the forward housing 1040. As seen with particular clarity in 
Figs. 104A and 104D, the forward displacement of the needle guard element 1030 
5 results in forward displacement of the generally trapezoidal protrusions 1340 thereof, 
which are now closer to the L-shaped transverse outwardly facing protrusions 1720 of 
the legs 1704 of the actuation button 1070 than in the orientation shown in Fig. 86E. 

If the user fiilly removes the automatic injection device from engagement with 
his body, the generally frapezoidal protrusions 1340 of the needle guard element are 

10 ". . oriented with respect to the L-shaped transverse outwardly facing protrusions 1720 of 
the actuation button 1070 so as to prevent actuation. Thus, the actuation button 1070 is 
no longer free to be pressed by a user. This orientation is the same as shown and 
described hereinabove with reference to Fig. 86D. 

Considering the transition from the orientation of Fig. 86E back to the 

15 orientaiton of Fig. 86D via the orientation of Fig. 86F, it is seen particularly in the 
enlarged portion of Fig. 1 04A that during disengagement of the needle guard element 
1030 with the body, the resulting forward displacement of needle guard element 1030 
with respect to the remainder of the automatic injection device decompresses spring 
1032. As seen in Fig. 104D, the forward displacement of the needle guard element 1030 

20 causes the outwardly iiiclined surface 1346 of the T-shaped protrusions 1342 of the 
needle guard element 1030 to slide inwardly and forwardly alongside slanted 
backwardly facing surfaces 1828 of the downward facing protrusions 1822, such that 
the forward facing protrusions 1344 now are placed alongside of downward facing 
protrusions 1822 of the plunger locking element 1090, thus maintaining the plunger 

25 1049 in a locked state. 

It is a particular feature of this embodiment of the present invention that 
throughout the transition from the orientation of Fig. 86E back to the orientation of Fig. 
86D via the orientation of Fig. 86F, pressing of button 1070 is prevented and thus 
ejection of fluid from syringe 1046 is prevented when the forward end of needle 1048 is 

30 not in the body. 

Reference is now made to Fig. 105, which is a simplified assembled view 
illustration of the automatic injection device of Figs. 61 and 86G in a needle 
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penetration, pre-drug delivery operative orientation, to Figs. 106A and 106B, which are 
respective side and top view simplified planar illustrations of the automatic injection 
device of Fig. 105, and to Figs. 107A, 107B, 107C, 107D and 107E, which are sectional 
illustrations taken along respective section lines and directions CVIIA - CVIIA, CVIIB 
5 - CVnB, CVnC - CVnC, CVIID - CVnO and CVUE - CVIIE in Figs. 1 06A and 106B. 

As seen in Figs. 86G and 105 - 107E, the user actuates the automatic injection 
device by once again pressing it against an injection site on his body, and inwardly 
displacing the actuation button 1 070. 

As seen vwth particular clarity in the enlarged portion of Fig. 107B, the inward 

10 displacement of the actuation button 1070 displaces the actuation button engagement 
surface 1806 of forwardly extending protrusion 1808 of the pliinger locking element 
1090, thereby rotating the plunger locking element 1090 about axis 1810 and releasing 
the plunger 1049. Additionally, the protrusions 1540 of selectable driving assembly 
1050 no longer abut against the rearward facing sxirfaces 1722 of the legs 1704 of the 

15 actuation button 1070, and the selectable driving assembly 1050 is forwardly displaced 
under the force of spring 1062. 

Fig. 107C shows the inward displacement of the actuation button 1070, which 
results in the flexible biasing fingers 1673 of the rear housing 1060 engaging the first 
outwardly facing recesses 1716 of the legs 1704 of the actuation button 1070, and 

20 maintaining actuation button 1070 m an actuated orientation. Figs. 107B, 107D and 
107E show the rotation of the plunger lockmg element 1090, which is caused by the 
inward displacement of Ae actuation button 1070. 

Figs. 107A and 107B illustrate the forward displacement of the selectable 
driving assembly 1050, accompanied by forward displacement of the syringe 1046, 

25 which results in needle penetration. As seen m the first enlarged portion of Fig. 107A, 
when the needle 1048 has fully penetrated the body, the forward displacement of the 
syringe 1046 is stopped by engagement of flange 1047 with protrusions 1460 and 1462 
of the forward housing 1040. The selectable driving assembly 1050 continues its 
forward displacement, thereby outwardly bending the first hinged fmgers 1506 of the 

30 selectable driving assembly 1050 into a space formed by rectangular window 1322, and 
releasing fingers 1 506 from engagement with the flange 1 047 of the syringe 1 046. 
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The third hinged fingers 1526 of the selectable driving assembly 1050 are 
inwardly displaced by engagement of protrusions 1530 and 1532 with undercut forward 
edge 1632, and the inwardly facing slanted protrusions 1528 of selectable driving 
assembly 1050 are located adjacent rearwardly facing shoulder 1475 of cylindrical 
5 portion 1474 of the plunger 1049. The enlarged portion of Fig. 107B shows the rotation 
of the plunger engaging protrusion 1802 of the plunger locking element 1090 such that 
it no longer prevents the forward movement of plunger 1049. Fig. 107E shows a slight 
bend in the resilient leg 1 820 of the plunger locking element 1090. 

During needle penetration, elastomeric niiotion damping elements 1052 and 
■10 1054 ^ initially' 'engage inclined recesses 1618 and then engage interiorly facing 
protrusions 1617. As will be described hereinbelow, drug delivery follows needle 
penetration. 

Reference is now made to Fig. 108, which is a simpUfied assembled view 
illustration of the automatic injection device of Figs. 61 and 86H in a drug delivery 

15 operative orientation, to Figs. 109A and 109B, which are respective side and top view 
simplified planar illustrations of the automatic injection device of Fig. 108, and to Figs. 
11 OA, HOB, HOC, hod and HOE, which are sectional illustrations taken along 
respective section lines and directions CXA - CXA, CXB - CXB, CXC - CXC, CXD - 
CXD and CXE - CXB in Figs. 109A and 109B. 

20 As seen in Figs. 86H and 108 - HOE, the selectable driving assembly 1050 

continues its forward displacement, such that the inwardly facing slanted protrusions 
1528 of the selectable driving assembly 1050 engage shoulder 1475 of the plunger 1049 
and forwardly displace the plunger 1049. The forward displacement of the plunger 
1049, which is illustrated with particular clarity in Fig. 11 OA, results in injection of a 

25 drug into the body. 

Reference is now made to Fig. Ill, which is a simplified assembled view 
illustration of the automatic injection device of Figs. 61 and 861 in an immediate post- 
drug delivery operative orientation, to Figs. 112A and 112B, which are respective side 
.. and top view simplified planar illustrations of the automatic injection device of Fig. 

30 111, and to Figs. 113A, 113B, 113C, 113D and 113E, which are sectional illustrations 
taken along respective section lines and directions CXIIIA - CXIIIA, CXIIIB - CXIIIB, 
CXmC - CXinC, CXmD - CXmD and CXmE - CXIDE in Figs. 1 12A and 1 12B. 
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As seen in Figs. 861 and 111 - 113E, the plunger 1049 is fiilly forwardly 
displaced and has reached the forward end of the syringe 1046. As seen with particular 
clarity in the enlarged portion of Fig. 113 A, the outwardly facing protrusions 1532 of 
the third hinged fingers 1526 of the selectable driving assembly 1050, which shd along 
5 interiorly facing surface 1614 of the rear housing 1060, now sUde along interiorly facing 
surface 1331 of the mounting arms 1319 of the needle guard element 1030, while the 
inwardly facing slanted protrusions 1528 of the third hinged fingers 1526 of the 
selectable driving assembly 1050 continue to engage shoulder 1475 of the plunger 1049. 
It is appreciated that forward displacement of both plunger 1049 and selectable driving 
- - 10 assembly 1050 is stopped at this stage. Drug delivery is complete. 

Reference is now made to Fig. 114, which is a simplified assembled view 
illustration of the automatic injection device of Figs. 61 and 86 J in its operative 
orientation as it is being disengaged from the injection site, to Figs. 115A and 115B, 
which are respective side and top view simplified planar illustrations of the automatic 
15 injection device of Fig. 114, and to Figs. 116A, 116B, 116C, 116D and 116E, which are 
sectional illustrations taken along respective section lines and directions CXVIA - 
CXVIA, CXVB - CXVIB, CXVIC - CXVIC, CXVID - CXVID and CXVIE - CXVIE 
in Figs. llSAandllSB. 

As seen in Figs. 86J and 114 - 116E, the user is beginning to disengage the 
20 automatic injection device from his body, thereby enabling the needle guard element 
1030 to be forwardly displaced under the force of spring 1032. As seen with particular 
clarity in the enlarged portion of Fig. 1 16A, during the forward displacement of the 
needle guard element 1030, the outwardly facing protrusions 1532 of the third hinged 
fingers 1526 of the selectable driving assembly 1050 move along the interiorly facing 
25 surface 1331 of the moimting arms 1319 of the needle guard element 1030, until they 
pass shoulder 1333 in the moimting arms 1319 of the needle guard element 1030. The 
third hinged fingers 1526 of the selectable driving assembly 1050 snap outwardly once 
the shoulder 1333 of the needle guard element 1030 has been sufficiently forwardly 
- . displaced, thereby causing the disengagement of the inwardly facing slanted protrusions 
30 1528 of the third hinged fingers 1526 of the selectable driving assembly 1050 from the 
shoulder 1475 of the plimger 1049. At this stage, the selectable driving assembly 1050 
does not engage the plunger 1049, and selectable driving assembly 1050 can continue to 
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be forwardly displaced imder the force of spring 1062, thereby forwardly displacing 
needle guard element 1030. 

Reference is now made to Fig. 117, which is a simplified assembled view 
illustration of the automatic injection device of Figs. 61 and 86K in a needle protected 
5 operative orientation, to Figs. 1 18A and 118B, which are respective side and top view 
. simplified planar illustrations of the automatic injection device of Fig. 117, and to Figs. 
119A, 119B, 119C, 119D and 119E, which are sectional illustrations taken along 
respective section lines and directions CXEXA - CXIXA, CXEXB - CXEXB, CXIXC - 
CXKC, CXIXD - CXrXD and CXIXE - CXIXE in Figs. 1 18A and 118B. 

10 - . : :- As seen in Figs. 86K and 117 - 119E, the selectable driving assembly 1050 
continues to be forwardly displaced under the force of spring 1062, thereby forwardly 
displacing the needle guard element 1030. The forward displacement of the needle 
guard element 1030 is terminated by engagement of stop surfeces 1328 of the needle 
guard element 1030 with corresponding inwardly extending shoulders 1463 of forward 

15 housing 1040, at which stage the needle 1048 is fully enclosed by the needle guard 
element 1030 and is locked with respect thereto. 

As seen with particular clarity in the enlarged portion of Fig. 119A, the 
forward displacement of the selectable driving assembly 1050 results in the second 
fingers 1516 thereof being positioned forwardly of the flange 1047 of the syringe 1046. 

20 This produces the positive locking of the needle 1048 with respect to the needle guard 
element 1030. It is noted that the third hinged fingers 1526 cannot be bent inwardly at 
this stage due to engagement of inwardly facing slanted protrusions 1528 with 
cylindrical portion 1474. 

Reference is now made to Fig. 120, which is a simplified assembled view 

25 illustration of the automatic injection device of Figs. 61 and 86L in a needle-shield push 
back misuse operative orientation, to Figs. 121A and 121B, which are respective side 
and top view simplified planar illustrations of the automatic injection device of Fig. 
120, and to Figs. 122A, 122B, 122C, 122D and 122E, which are sectional illustrations 
taken along respective section lines and directions CXXDA - CXXUA, CXXHB - 

30 CXXUB, CXXnC - CXXnC, CXXnD - CXXED and CXXUE - CXXnE in Figs. 121A 
and 121B. 
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As seen in Figs. 86L and 120 - 122E, when a user misuses the device and 
rearwardly displaces the needle guard element 1030, the rearward displacement of the 
needle guard element 1030 results in rearward displacement of the selectable driving 
assembly 1050. Shoulders 1333 of arms 1319 of the needle guard 1030 push against 
5 protrusion 1532 of the selectable driving assembly 1050. Selectable driving assembly 
1050 is therefore forced to imdergo rearward displacement. Due to this rearward, 
displacement of the selectable driving assembly 1050, the second hinged fingers 1516 
thereof engage the forward facing surface of the flange 1047 of the syringe 1046. 

Continued rearward displacement of the selectable driving assembly 1050 
10 " results in rearward- displacement of the syringe 1046 and needle 1048 together with the 
selectable driving assembly 1050 and the needle guard element 1030, thereby ensuring 
that the needle 1048 is not exposed at any stage following injection. 

It will be appreciated by persons skilled in the art that the present invention is 
not limited to what has been particularly shown and described hereinabove. Rather the 
15 scope of the present invention includes both combinations and subcombinations of 
various features described hereinabove as well as modifications thereof which would 
occur to persons skilled in the art upon reading the foregoing specification and which 
are not in the prior art. 
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CLAIMS 

1. An injection device for injecting a fluid into an object, said injection device 
comprising: 

a plunger assembly for operative engagement with a syringe adapted to contain 
said fluid and permit ejection of said fluid therefrom via a syringe outlet, said plunger 
assembly being displaceable in a first direction which causes at least some of said fluid 
contained in said syringe to be ejected from said syringe via said syringe outlet; and 

an inadvertent fluid ejection prevention assembly coupled to said plunger 
assembly for preventing ejection of fluid from said syringe in situations where said 
syringe outlet is neither in operative engagement with a vial adaptor suitable for 
providing fluid communication with the interior of a vial nor in fluid communication 
with an injection site within said object. 

2. An injection device according to claim 1 and wherem said plunger assembly is 
adapted for displacement also in a second direction opposite to said first direction. 

3. An injection device according to claim 1 and also comprising: 

a user operable actuator button which, when displaced in a button displacement 
direction, is operable to enable displacement of said plunger assembly in said first 
direction, said user operable actuator button normally being displaceable in said button 
displacement direction only when said syringe ouflet is in operative engagement with 
said injection site. 

4. An injection device according to claim 2 and also comprising: 

a user operable actuator button which, when displaced in a button displacement 
direction, is operable to enable displacement of said plunger assembly in said first 
direction, said user operable actuator button normally being displaceable in said button 
displacement direction only when said syringe ouflet is in operative engagement with 
said injection site. 


67 


wo 2008/047372 


PCT/IL2007/001258 


5. An injection device according to claim 1 and wherein said inadvertent fluid 
ejection prevention assembly includes a vial adaptor engagement assembly which is 
displaceable responsive to operative engagement with said vial adaptor to an operative 
orientation which enables said plimger assembly to be displaced in said first direction. 

6. An injection device according to claim 2 and wherein said inadvertent fluid 
ejection prevention assembly includes a vial adaptor engagement assembly which is 
displaceable responsive to operative engagement with said vial adaptor to an operative 
orientation which enables said plunger assembly to be displaced in said first direction. 

7. An automatic injection device for injecting a fluid into an object, said 
automatic injection device comprising: 

a plunger assembly for operative engagement with a syringe adapted to contain 
said fluid and permit ejection of said fluid therefix)m via a syringe ouflet, said plimger 
assembly being displaceable in a first direction which causes at least some of said fluid 
contained in said syringe to be ejected from said syringe via said syringe outlet; and 

a user operable actuator button which, when displaced in a button displacement 
direction, is operable to cause displacement of said plunger assembly in said first 
direction, said user operable actuator button bemg mechanically locked against 
displacement in said -button displacement direction when said syringe outiet is in 
operative engagement with a vial adaptor. 

8. An automatic injection device according to claim 7 and wherein said plunger 
assembly is adapted for displacement also in a second direction opposite to said first 
direction. 

9. An automatic injection device according to claim 7 or claim 8 and also 
including a vial adaptor engagement assembly which is displaceable responsive to 
operative engagement with said vial adaptor to an operative orientation which enables 
said plunger assembly to be displaced in said first direction. 
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10. An automatic injection device for injecting a fluid into an object, said 
automatic injection device comprising: 

a plunger assembly for operative engagement with a syringe adapted to contain 
said fluid and permit ejection of said fluid therefrom via a syringe outlet, said plunger 
assembly being displaceable in a first direction which causes at least some of said fluid 
contained in said syringe to be ejected from said syringe via said syringe outlet; and 

an inadvertent fluid ejection prevention assembly coupled to said plunger 
assembly and including a vial adaptor engagement assembly which is displaceable 
responsive to operative engagement with a vial adaptor to an operative orientation 
which enables said plunger assembly to be displaced in said first direction. 

11. An automatic injection device according to claim 10 and wherein said vial 
adaptor engagement assembly comprises a needle guard. 

12. An automatic injection device according to claim 10 and also comprising: 

a selectable driving assembly operative, when actuated by a user, to drive said 
plunger assembly in said first direction; 

and wherein said inadvertent fluid ejection prevention assembly comprises: 

a locking assembly operative to lock said plunger assembly against 
displacement in said fu-st direction and to permit displacement of said plunger assembly 
in a second directioi^ opposite to said first direction. 

13. An automatic inj ection device according to claim 1 2 and also comprising a user 
operable actuation button operative when pressed by a user to generally simultaneously 
unlock said plunger assembly and unlock said selectable driving assembly. 

14. An automatic injection device according to claim 12 and wherein said vial 
adaptor engagement assembly comprises a connector rod which provides mechanical 
interaction between said vial adaptor and said locking assembly. 
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15. An automatic injection device according to claim 10 and wherein said plunger 
assembly is adapted for displacement also in a second direction opposite to said first 
direction. 

16. An injection device for injecting a fluid into an object, said injection device 

comprising: 

a plunger assembly for operative engagement with a syringe adapted to contain 
said fluid and permit ejection of said fluid therefrom via a syringe outlet, said plunger 
assembly being displaceable in a first direction, which causes at least some of said fluid 
' contained'in said syringe to be ejected from said syringe via said syringe outlet, and ia a 
second direction opposite to said first direction; 

a selectable driving assembly operative, when actuated by a user, to drive said 
plunger assembly in said first direction; 

a first locking assembly operative to lock said plunger assembly against 
displacement in said first direction and to permit displacement of said plunger assembly 
in said second direction; and 

a second locking assembly operative to lock said selectable driving assembly 
against displacement- in said first direction. 

17. An injection device according to claim 16 and also comprising a user operable 
actuation button operative when pressed by said user to generally simultaneously imlock 
said plunger assembly and unlock said selectable driving assembly. 

18. An injection device according to claim 16 and also comprising a vial adaptor 
engagement assembly which is displaceable responsive to operative engagement with a 
vial adaptor to an operative orientation which enables said plunger assembly to be 
displaced in said first direction. 

19. An injection device according to claim 17 and also comprising a vial adaptor 
. - engagement assembly which is displaceable responsive to operative engagement with a 

vial adaptor to an operative orientation which enables said plunger assembly to be 
displaced in said first direction. 


70 


wo 2008/047372 


PCT/IL2007/001258 


20. An injection device according to claim 18 and wherein said vial adaptor 
engagement assembly comprises a connector rod which provides mechanical interaction 
between said vial adaptor and said first locking assembly. 

21. An injection device according to claim 19 and wherein said vial adaptor 
engagement assembly comprises a connector rod which provides mechanical interaction 
between said vial adaptor and said first locking assembly. 

-22. An injection device according to claim 18 and wherein said vial adaptor 
engagement assembly comprises a needle guard which provides mechanical interaction 
between said vial adaptor and said first locking assembly. 

23. An injection device according to claim 19 and wherein said vial adaptor 
engagement assembly comprises a needle guard which provides mechanical interaction 
between said vial adaptor and said first locking assembly. 
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